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P U. Se ARMY ENGINEER DIVISION, NEW ENGLAND
' CORPS OF ENGINEERS
- 150 Causewny Street
Boston 1, Mass.

EDG R 31 July 1957

SUBJEGT: Beach Erosion Comtrol Report on Cooperstive
Study of the Shore Betwsen Femberton Polnt -
and Cape Cod Cenal, Massachusetts.

03 hiof of Engineers, Department of the Amy,
TWashinghon, D. 'Co

’SELLABUS

This study made in cooperation with the Commonwealth of Massachusetis includes
all of the exposed coast between Pemberton Point, the most northerly point of the’
town of Hull, and the easterly entrance to Cape Cod Canal, The purpose of the
study is to determine in general the best methods of shore protection, -prevention
of further erosion and improvemernt’of beaches and specifically to develop plans

for protection of Crescent Beach, The Glades, North Scituate Beach, Brant Rock
and Plymouth Town Beach.

The Division Engineer recommends that protective measwres which may be
undertaken by local interests based on their own determination of economic
Justification be accomplished generally as follows:

a, OCrescent Beach, Widenlng about 2,000 feet of beach to a 125-foot
width by direct placement of suitable sand fill and extending the existing stone
revetment about 230 feet eastward.

b. The Glades. Extending the stone breakwater about 350 feet northward
or w1den1ng the beach in the same section to a width of 125 feet by direct place~
ment of guitable sand fill.

¢. North Scituate Beach. W&dening about 2500 feet of beach to a 125-foot
width by direct placement of suitable sand f£ill,

The Division Engineer further recommends that the Unltad States adopt projects
authorizing Federal participstion by the contribution of Federal funds in an
amount equal to one-third the first costs of construction of the following projects,

a, Brant Rock. Widening approximately 2,700 feet of public beach to a

125~foot width by direct placement of suitable sand fill and raising the inshore
end of the Brant Rock jebty,



U. Se ARMY ENGINEER DIVISION, NEW ENGLAND
: CORPS OF ENGINEERS
150 Ceusewny Street
Boston 1, Mazs.

WD S 31 July 1957

SUBJECT: Beach Erosion Control Report on Cooperstive
Study of the Shore Between Pemberton Polwt
and Cape Cod Canal, Massachusetts.

T0s Chief of Engineers, Department of the Amy,
Washington, D. Ce

‘SYLLABUS

This study made in cooperation with the Commonwealth of Massachusetts includes
all of the exposed coast between Pemberton Point, the most northerly point of the
town of Hull, and the easterly entrance to Cape Cod Canal. The purpose of the
study is to determine in general the best methods of shore protection, -prevention
of further erosion and imprévement’ of beaches and specifically to develop plans

for protection of Crescent Beach, The Glades, North Scituate Beach, Brant Rock
and Plymouth Town Beach,

The Division Engineer recommends that protective measures which may be
undertaken by local interests based on their own determination of economic
Jjustification be accomplished generally as follows:

a, Crescent Beach. Widening about 2,000 feet of beach to a 125~foot
width by direct placement of suitable sand f£ill and extending the existing stone
revetment about 230 feet eastward.

b. The Glades. Extending the stone breakwater about 350 feet northward
or w1den1ng the beach in the same section to a width of 125 feet by direct place»
ment of suitable sand £ill.

¢. North Scituate Beach, khdening gbout 2500 feet of beach to a 125-foot
width Yy direct placement of suitable sand f£ill.,

The Division Engineer further recommends that the Unitad States adopt projecte
authorizing Federal participvation by the contribution of Federal funds in an
amount egual to one-third the first costs of construction of the following projects,

a. Brant Rock, Widening approximately 2,700 feet of publlc beach to a

125-foot width by direct placement of suitable sand fill and raising the inshore
end of the Brant Rock jetty,



Us Se. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
- 150 Causeway Street
Boston 1, Mass.

NEDGH " - 31 July 1957

SUBJECT: Beech Erosion Control Report on céoperative
Study of the Shore Between Pemberton Polmt
and Cepe Cod Canal, Massachusetts.

'TO: Chief of Englnsers, Departyent of the Ammy,
Washinghton, De 'Ce

SYLLABUS

This study made in cooperation with the Commonwealth of Massachusetts includes
all of the exposed coast between Pemberton Point, the most northerly point of the
town of Hull, and the easterly entrance to Cape God Canal, The purpose of the
study is to determine in general the best methods of shore protection, prevention
of further erosion and improvement of beaches and specifically to develop plans
for protection of Crescent Beach, The Glades, North Scituate Beach, Brant Rock
and Plymouth Town Beach.

The Division Engineer recommends that protective measures which mzy be
mndertaken by local interests based on their own determination of economic
Justification be accomplished generally as followsa:

a, Crescent Beach, Widening about 2,000 feet of beach to a 125-foot
widbth by direct placement of suitable sand £ill and extending the existing stone
revetment about 230 feet eastward.

b, The Glades, Extending the stone breakwabter about 350 feet northward

or w1dening the beach in the same section to a width of 125 feet by direct placem
ment of suitable sand £ill,

c. North Scituate Beach. h&dening about 2500 feet of beach to a 125-foot
width Yy direct placement of suitable sand f£ill.

The Division Engineer further recommends that the Unitzd States adopt projects
authorizing Federal participation by the contribution of Federal funds in an
amount egqual to one~third the first costs of construction of the following projects,

a, Brant Rock., Widening approximately 2,700 feet of public beach to a
125-foot width by direct placement of suitable sand £ill and raising the inshore
end of the Brant Rock jetty,



U. So ARMY ENGINEER DIVISION, NEW ENGLAB»
: CORPS OF ENGINEERS

- 150 Causeway Street .

‘Boston: lh, ¥ass. o o

e - 3 guy 957

SUBJECT: Beech Erosiom Control Report on Cocperative
Study of the Shore Between Pemberton Polnd -
and Cepe Cod Canal, Massachusetts.

'TOs Chief of Emgineers, Department of the Amy,
Washingion, De. Ce

‘SYLLABUS

This study made in cooperation with the Commonwealth of Massachusetts includes
all of the exposed coast between Pemberton Point, the most northerly point of the
town of Hull, and the easterly entrance to Cape Cod Canal. The purpose of the
study is to determine in general the best methods of shore protection, prevention
of further eérosion and improvement’of beaches and specifically to develop plans

for protection of Crescent Beach, The Glades, North Scituate Beach, Brant Rock
and Plymouth Town Beach.

The Division Engineer recommends that protective measures which may be
undertaken by local interests based on their own determination of economic
Justification be accomplished generally as follows:

a8, Crescent Beach. Widening about 2,000 feet of beach to a 125-foot
width by direct placement of suitable sand £ill and extending the existing stone
revetment about 230 feet eastward.

b, The Glades, Extending the stone breakwater about 350 feet northward
or w1den1ng the beach in the same section to a width of 125 feet by direct place~
ment of suitable sand f£ill.

c. North Scituate Beach, Widening gbout 2500 feet of beach to a 125-foot
width by direct placement of suitable sand f£ill.

The Division Engineer further recommends that the Unitasd States adopt projects
authorizing Federal participation by the contribution of Federal funds in an
amount equal to one~third the first costs of construction of the following projects.

a. Brant Rock, Widening approximately 2,700 feet of public beach to a

125~foot width by direct placement of suitable sand £i11 and raising the inshore
end of the Brant Rock jetty.



U. Se ARMY ENGINEER DIVISION, NEW’ENGLATD
‘ CORPS OF ENGINEERS
- 150 Causeway Street
Boston 1, Mazs. -

NEDGA R I

SUBJECT: Beach Erosiom Control Report on Cocperative
Study of the Shore Between Pemberton Poimb -
and Cepe Cod Canal, Massachusetts.

02 Chief of Englnaers, Depariment of the Army,
Washingbon, D. 'C,

‘SYLLABUS

This study made in cooperation with the Commonwealth of Massachusetts Includes
all of the exposed coast between Pemberton Point, the most northerly point of the’
town of Hull, and the easterly entrance to Cape Cod Canal. The purpose of the
study is to determine in general the best methods of shore protection, -prevention
of further erosion and improvement™of beaches and specifically to develop plans

for protection of Crescent Beach, The Glades, North Scituate Beach, Brant Rock
and Plymouth Town Beach,

The Division Engineer recommends that, protective measures which may be
mndertaken by local interests based on their own determination of economic .
Justification be accomplished generally as follows:

a, Crescent Beach, Widening about 2,000 feet of beach to a 125-foot
width by direct placement of suitable sand fill and extending the existing stone
revetment about 230 feet eastward.

b. The Glades. BExtending the stone breakwater about 350 feet northward
or w1den1ng the beach in the same section to a width of 125 feet by direct placew
ment of su1 %able sand £ill,

¢. North Scituate Beach. Widening gbout 2500 feet of beach to a 125-foot
width by direct placement of suitable sand £ill,

The Division Engineer further recommends that the Unitad States adopt projects
autherizing Federal participetion by the contribution of Federal funds in an
amount equal to one~third the first costs of construction of the following projects,

a8, Brant Rock, Widening aprroximately 2,700 feet of public beach %o a
125-foot width by direct placement of suitable sand fill and raising the inshore
end of the Brant Rock jetty.



Uo Se ARMY ENGINEER DIVISION, NEW ENGLAHD
: CORPS OF ENGINEERS
150 Causeway Street
-Boston lb, Mass.

WEDG R 31 July 1957

SUBJECT: Beach Erosion Control Report on Cooperstive
Study of the Shore Between Pemberton Folnt
and Cape Cod Cenal, Massachusetts.

10: Chief of Engineers, Depariment of the Ammy,
Washington, De Co

’SILLABUS

This study made in cooperation with the Commonwealth of Massachusetts includes
all of the exposed coast between Pemberton Point, the most northerly point of the
town of Hull, and the easterly entrance %o Cape Cod Canal. The purpose of the
study is to determine in general the best methods of shore protection, prevention
of further erosion and improvement’of beaches and specifically to develop plans

for protection of Crescent Beach, The (Glades, North Scituate Beach, Brant Rock
and Plymouth Towm Beach.

The Division Engineer recommends that protective measures which may be
udertaken by local interests based on their own determination of economic
Jjustification be accomplished generally as follows:

&, Crescent Beach, Widening about 2,000 feet of beach to a 125-foot
width by direct placement of suitable sand fill and extending the existing stone
revetment about 230 feet eastward,

b. The Glades, Extending the stone breskwater about 350 feet northward
or wmdenlng the beach in the same section to a width of 125 feet by direct place=
ment of guitable sand fill.

¢. North Scituate Beach. w1den1ng about 2500 feet of beach to a 125~fo0%
widbh by direct placement of suifable sand fill,

The Division Engineer further recommends that the Unltad States adopt projects
authorizing Federal particivation by the contribution of Federal funds in an
amount equal to one-third the first costs of congtruction of the following projects,

a., Brant Rock, Widening approximately 2,700 feet of public beach to a

125~foot width by direct placement of suitable sand fill and raising the inshore
end of the Brant Rock jebtty,



b, Plymouth Town Beach., Widening approximately 1300 feet of public
beach to a 125-foot width, by direct placement of suitable sand fill and cone-
struction of two stone groins each about 300 feet long.

"".”\ne estimated amounts of Federal participation in the first costs of the
pr  cts in accordance with the foregoing recommendations are $19,300 for Brant
~>=7" and $31,700 for Plymouth Town Beach.

-



b. Plymouth Town Beach. Widening approximately 1300 feet of public
beach to a 125-foot width, by direct placement of suitable sand fill and con- :
gtruction of two stone groins each about 300 feet long. o R

The estimated amounts of Federal participation in the first costs of the
orojects in accordance with the foregoing recommendations are $49,300 for Brant

Rock and $31,700 for Plymouth Town Beach,



Beach Erosion Control Report on Cooperative Study of the Shore
Between Pemberton Point snd Cape God Canal, lMassachuseotts

I ~ GENERAL

1. Authority. » The study was made by the Corps of Engineers,
- United States Army, in cooperation with the Commonwealth of Massachusetts
(acting through the Department of Public Works, Division of Waterways),
vnder authority of Section 2 of the River and Harbor Act approved July 3,
1930, a8 emended and supplemented, TFormel application for the cooperative
study dated June 13, 1950 was approved by the Chief of Engineers on July 20,
1950, The initial study srea included only the shore between Pemberton
Point and Gurnet Point, Massachusebts. At the request of ‘the Commonweslth
by leotter dated October 31, 1956 and approvel by the Chief of Engineers on
Decenber 3, 19?6 the study area was extended to include the shore between
Plymouth (Long) Beach snd the northerly entrance to the Cape Cod Canal.

2., Purpose, - The purpose of the study, as stated in the applica-
tion (and amendments thereto) is to determine in gemeral the best methods
of shore protection, prevention of further erosion amd improvement of
beaches and specifically to develop plans for protection of Crescent Beach,
the Glades, North Scituate Beach, Brant Rock and Plymouth Town Beach.

3¢ Prior Reports. - Two prior umprinted reporis perteining to shore
processes in portions of the study area have been made.

. &« A report was prepared by the District Engineer, Boston
Distrie¥, Corps of Engineers, dested December 18, 1939, subjeot, Study of
Beach Erosion at North River, Massachusetts. The study concluded that
North River meintains a stebilized chammel thersby making the construction
of jetties to assist in the maintenance of a channel wmnecessary sand that
chonnel improvement without construction of Jetbies would have no effect
upon the adjacent coast,

. b. Beach Frosion Control Report on Cooperative Study of
Metropoliton District Conmigsion Beaches, Bogbon, Massachusebbs: Port D ~
Nanhasket Beach. Submitted to Congress on Januery 23, 1951. The Chisf
of Ingineers recommended that the cooperating sgency continue mainteining
the beach in & suitable condition for reoreational use, expanding its
maintenance methods as necessary to bury and cover the stome deposits more
completely or to remove the stones and replace them with equal volumes of
sand.

L. location. ~ The study ares is located on the Atlentic comst in
Massachusetts, covering all the exposed coast between Boston end Cape Cod
Canal, not including protected harbor shore. The area is about 50 miles
in length including the entire easterly shore of the towms of Hull,
Cohasset, Scituate, Mershfisld, Dusbury, Flymouth end Bourme, and the
northerly tip of Sandwich. Thege towns cover all of the shore of Plymouth
and Norfolk Counties and the northerly tip of Barnstable Countys. The cen-~
ter of the study ares is sbout 40 miles southeast of Boston snd 45 miles



sast of Providence, Rhode Island. The area is shown or United States
Const end Geodetic Survey charts numbered 1207, 1208, 2, 245, 26
and 2513 on United States Army Map Service Quadrangles of Hull,
Nentasket, Cohasset, Seituvate, Duxbury, Plymouth, Manomet and Sagamore,
Messachusetts; and, on plates ecoompenying this reporbe.

5. Populstion. =~ According to the 1950 census the Cormonwealth .
of Messachusetts had a pepulationm of 4,600,51L which was en increase
of 8.7 percent over that of 1940. The study aresa includes perts of the
counties of Norfolk, Plymouth and Bernstaeble which had populations of
392,308, 189,468 and 118,805, respectively, in 1950. The study area
included all or part of the shore of nine towns with a total population
of 43,74, 1950 census. The distribution of the population sccording -
o towng, the percent increase between 1940 and 1950, snd the lengths of
shore within the study area are shomn in Teble 1.

Teble 1., Population of Coastal Towns

Approximate length

Tom TRi0B0) L over 1900 - Study Aven in Mles

Hull 3,379 56 75

Cohagset 5,731 20 2e¢H

Seituate 5,993 L5 10
Marshfisld 3,267 35 L5

Duzbury 3,167 3l Le5

Kingston 3,061 2 15

Plymouth 13,608 L 18

Bourne lt,720 he 1.5

Sandwich 2,418 | 78 1.5

Total L3,7hh 26 50%

*#0mite shore of Kingston which is in Plymouth Herbor end therefore is
not & part of the sbudy area, but whose population uses the beaches
in the study ares.

The populations given are those of 19%0 of residemts who live in the
toms throughout the year, Most of the shore toms are growing rspidly.
Estimates by town officigle indicate that the town of Hull now has a
permgnent populstion of about 6,000 and a summer population of sbout
35,0003 the town of Seituwate has & permenent population of ebout 10,000



Beach Erosiom Control Report on Cooperative Study of the Shore
Between Pemberton Point emd Cepe Cod Cenal, Massachusettis

I ~ GENERAL

1. Authority. = The study was made by the Corps of Engineers,
United States Army, in cooperation with the Commonwealth of Massachusetts

(acting through the Department of Public Works, Division of Waterways),
under suthority of Section 2 of the River and Harbor Aot approved July 3,
1950, as amended and supplemented, Formal spplicetion for the cooperative
study deted June 13, 1950 was approved by the Chief of Engineers on July 20,
1950, The initial atudy ares included only the shore between Pemberton
Point and Gurnet Point, Massachusettse At the requeat of the Commonwealth
by letter dated October 31, 1956 and approvel by the Chisf of Engineers on
Decenmber 3, 1956 the study ares was extended to include the shore between
Plymouth (Long) Beach end the northerly entrance to the Cape Cod Canals

2. Purpose. = The purpose of the study, as steted in the applica-
tion (and smendmente thereto) ia to determine in gemeral the best methods
of shore protection, prevention of further ercsion and improvement of
beaches and specifically to develop plans for protection of Crescent Beach,
the Glades, North Scituate Beach, Brent Rock and Plymouth Town Beach.

%+ Prior Reportis. - Two prior umprinted reports pertaining to shore
processes in portions uf the study area have been mede.

- &s A report was prepared by the District Engineer, Boston
District, Corps of Engineers, dated December 18, 1939, subject, Study of
Beach Erosion at North River, Massachusetts. The study concluded that
North River mainteins a stebilized chenmel thereby making the construction
of jetties to assist in the mmintenence of a channel unnecessary and thet
chennel improvement without construction of jetties would have no effect
upon the adjacent coastb,

, b. Beach Erosion Control Report on Cooperative Study of
Metropoliten Digtrict Commission Beaches, Boston, Massachusebbs: Pert D -
Nantasket Beach. Submitted to Congress on Januery 23, 1951, The Chief
of Enginsers recommended that the cooperating agency continue mainteining
the beach in a suitable comdition for recrestional wuse, expsnding its
maintenance methods as necessary to bury end cover the stone deposits more
completely or to remove the stones and replace them with equal volumes of
sand.

L. Iocation. = The study aree is located on the Atlentic coast in
Massachusetts, covering a1l the exposed cosst betwsen Boston and Cape Cod
Canal, not including protected harbor shore, The aree is about 50 miles
in length including the emtire easterly shore of the towns of Hull,
Cohasset, Scituate, Marshfield, Duzbury, Plymouth and Bourne, and the
northerly tip of Sendwich. These towns cover all of the shore of Plymouth
and Norfolk Counties and the mortherly tip of Barnstable County. The cen-
ter of the study ares is ebout Lj0 miles southeast of Boston and L5 miles

b |



egst of Providence, Rhode Islende The area iz shown or United States
Coast and Geodetic Survey charts nmumbered 1207, 1208, 2hl, 245, 246
and 2513 on United States Army Map Service Quadrangles of Hull,
Nentasket, Cohasset, Seituete, Duxbury, Plymouth, Menomet snd Segamore,
Messachusetts; snd, on plates accompanying this reporte.

5. . Population. -~ According to the 1950 census the Commonwealth
of Messachusetts had a population of L,600,51) which was en increase
of 847 percent over that of 1940. The study aree includes parts of the.
counties of Norfolk, Plymouth snd Barnstable which had populations of
392,308, 189,L68 and 148,805, respectively, in 19%0. The study area
ineluded all or part of the shore of nine toms with a total populstion
of 43,7, 1950 census. The distribution of the population according
to towne, the percent increase between 1940 and 1950, and the lengths of
shore within the study area are shown in Teble 1.

Tablie 1, Population of Cosstel Towns

Approximate length

Population Percent Increase of Shore Line in
Town (1950) over 1940 Study Area in Miles
Hull 3,379 56 75
Cohasset 3,751 20 2.5
Seituate 5,993 L5 10
Harshfisld 3,267 35 Le5
Dusbury 3,167 2l L.5
Kingston 3,461 2l 1.5
Plymouth 13,608 L 18
Bourne L, 720 L2 1.5
Sendwich 2,418 78 1.5

Total L3, 7l 26 50%

*Omite shore of Kingsbon which is in Plymouth Harbor end therefore is
not a part of the study area, but whose population uses the beaches
in the study area. . :

The populetions given are those of 1950 of residents who live in the
toms throughout the yssr., MNost of the shore towns are growing rapidly.
Estimates by town officials indicate that the tomm of Hull now has &
permanent population of ebout 6,000 and a suwmer population of sbout
35,0005 the town of Scituate has & permenent population of ebout 10,000
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and a suwmer population of sbout 25,0003 and the towm of Plymouth

has a permanent population of sbout 111,000 end a summer population

of 60,000 to 70,000. In addition to summer residents, the use of

the town is increased by house guests of the residents and visitors

to the public beachea. The shore from Hull southward through Mersh-
field, inclusive, is more highly developed than the remeinder of the

aresa, and the greater part of the populatiom of the towns is grouped

noar the shore with the inland perts less densely populated. The towns

of Bourne and Sandwich have additional shore on Buzzerds Bay or south of
the study ares, but are considered to contribute o 'beach use in the study
arese Probably equally importent to beach use is +the population of nearby
inlend towns and nearby towns where beach overcrowding is severe. A list
of larger tbowns of this olsssification is given in Table 2.

Table 2. Population of Nearby Cities and Towns

~ Approximate Distance

Population Percont Increase - Prom Study Area .
Towmn (1950) 19l10-1950 in Miles*

Boston 801,454 L 18
Caubridge 120, 740 9 19
Milten 22,395 20 13
Brookline 57,589 16 18
Quiney 83,835 11 11
Weymouth 32,600 1 |

' Braimtree 23,161 L1 9
Dedhem 18,187 19 18
Brockton 62,860 1 18
Taunton 40,100 7 21
Newbon 81,994 17 21
Wellesley 20,549 %6 27
Freminghsm 28,096 21 33
Needham 16,313 31 22
Natick 19,838 Lz 30
Norwood 16,636 8 19

Total 1,446,736 8.7

*From center of town to nearest shore in study ares.

3



6. Several forms of transportation are aveilable to the beach
eresme United States highways nuwber Ll snd 6, State of Massaechusetts
highweys 3, 3A, 106, 123 and 139, and meny local roeds run to or along
the shore, various public bus lines serwve the ares and a branch of the
Wew York, New Haven and Hartford Reilroed runs from Boston to Greenbush
in Seituate. During the summer months, a publiec ferry rums from Boston
to Wentasket Beach in Hull end the Mebropolitan Trensit Authority, pro-
vides bus service to Nanbasket.

Te Degoriptione = Theé study aree is a shore line of submergence
which wveries widely in composition. Hull, northwest of Atlantic Hill,
congsists of a series of tomboles in which five glacial till islands are
tied by send accretions From Atlantic Hill, through Cohasset to North
Scituate;, the shore is largely bedrock with small pocket beaches. The
northerly part of the shore of North Scituvate has nerrow sand beaches
fronting sea walls, while along the southerly part of North Scituate the
shore congists of a shingle barrier which formed during the severe north-~
eagt storm of November 1898 and protects e backshore of low land, marsh snd
e fresh water pond, The beaches sre narrow end generally coarse along the
four glacial till cliffe south of Scituste Harbor. Humarock Beach, compris-
ing the remainder of the shore in Scituete, is a:desirable, relatively wide
beach area. Between Marshfield town line and Green Harbor the beach is
wide along the northerly mile then becomes narrow snd stony except at Brant
Rock whers groins have been constructed end sand £ill added. South of
Green Harbor there is e wide sandy beach adjecent to the south jetty fol-
lowed by relatively nerrow beach emd high backshore through the residential
portion of Duxbury. Southerly therefrom the area consists of a tombolo to
Gurnet Point and Saquish Head with wide sandy besches. This tombolo forms
the northerly shelter for Plymouth Harbor. FPlymouth (Long) Beach, a spit
sbout three miles in length, forms ths southerly arm sheltering Piymouth
Harbor. Warren Cove formed by Plymouth Long Beach and Rocky Point and
corbaining Plymouth Town Beach, has a low marshy backshore. Rooky Poinb
is a high glacial +il1l bluff. Thereon to a point about two miles north of
the camal, the shore is high glacial till or sand bluffs fronted by mediwm
to paryow beaches. The soubherly twe miles of shore, comprising Scusset
Beach, is relatively wide with low backshore.

8., The anres between Pemberton Point and FPlymouth Beach, except on
the Duzbury Beach tombolo, is highly developed and is protected almost
throughout by ses walls or revetment. The remainder of the ares is
sparsely developed and shore protection structures consist prineipally of
groin systems, Further description and information relative to protective
structures may be found in Appendices A and F.

9. The shore is principally privetely owned, however, publicly owned
shores of the Federsl government, the Commonweslth snd various towns are
seattered throughout, In addition there are town-owned beeches restricted
to town. residents or beach association members only. A listing of these
shores follow in Teble %



end a summer population of about 25,0003 and the town of Plymouth

hes a permanent population of about 11,000 end a swmer population

of 60,000 to 70,000, In addition to summer residents, the use of

the town is increased by house guests of the residents and wisitors

to the publiec beeches. The shore from Hull southward through Marsh-
field, inclusive, is more highly developed than the remainder of the

ares, and the greater part of the populatiom of the toms is grouped

nesr the shore with the inland parts less demsely populated. The towns

of Bourne and Sandwich have additiomsl shore on Buzzards Bay or south of
the study ares, but are comsidered to contribute to'beach use in the study
areaes Probebly equally importent to beach use is the population of neerby
inlend towns and nearby towns where beach overcrowding is severe. A list
of larger towns of this classification is given in Table 2.

Teble 2, Population of Nearby Cities and Towns

Approximate Distance

Population Percent Increase from Study Area .
Towm (1950) 191,0-1950 in Miles*
Boston 801,/ L 18
Cawbyridge 120,740 9 19
Milten 22,%95 20 1%
Brookline 57589 16 18
Quincy 83,835 11 ' 11
Weymouth 32,690 k123 9
Braintree 2%,161 Ll 9
Dedhem 18,487 19 18
Brockton 62,860 1 18
Taunton 50,109 7 21
Newton 81,994, 17 21
Wellesley ' 20,549 36 27
Framinghem 28,096 21 33
Needhem 16,%13 %1 o0
Netick _ 19,838 L3 30
Norwood 16,6%6 8 19
Total 1,446,736 8.7

*hrom center of Town Lo Nearest shore in study aree.
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6o Several forms of tramsportetion are aveilable to the beach
eroaes United States highweys muber Ui end 6, State of Massechusetis
highways 3, 34, 106, 123 end 139, end meny local roeds run to or along
the shore, verious public bus lines serve the area end a branch of the
Few York, New Haven and Heritford Reilrced runs from Boston to Greenbush
in Scituate. During the summer months, e public ferry runs from Boston
to Nentasket Beach im Hull end the Metropolitean Transit Authority, pro-
vides bus service to Nantasket.

Te Degcription. = Thé study ares is a shore line of submergence
which wvaries widely in composition. Hull, northwest of Atlantic Hill,
consigts of a series of tombolos inm which five glacial till islands ere
tied by sand aceretion. From Atlantie Hill, through Cohasset to North
Scituate, the shore is largely bedrock with small pocket beaches. The
northerly part of the shore of North Scituste has narrow ssnd beaches
fronting ses walls, while along the southerly part of North Scituate the
shore consgists of a shingle barrier whioch formed during the severe north-
east storn of Wovember 1898 end protects a backshore of low land, mersh end
& fresh water ponde The beaches are narrow end generally coarse aloeng the
four glacial till cliffs south of Scituate Harbor., Humarock Beach, compris-
ing the remeinder of the shore in Scituste, is a:desirsble, relatively wide
beach ares, DBetween Marshfield town lins snd Green Harbor the beach is
wide ealong the northerly mile then becomes narrow sand stony except at Brant
Rogk where groins have been constructed and sand £i1l gdded. South of
Groen Harbor there is a wide sandy beech adjecent to the south jetty fol-
lowed by relatively narrow besch and high backshore through the residential
portion of Duxbury. Southerly therefrom the area consistz of a tombolo to
Gurnet Point and Saquish Head with wide sendy beaches. This tombolo forms
the nertherly shelter for Plymouth Harbor. Plymouth (Long) Beach, a spit
about three miles in length, forms the southerly arm sheltering Plymouth
Harbore. Warren Cove formed by Plymouth Long Beach and Rocky Point and
containing Plymouth Town Beach, has s low mershy backshors. Roocky Poinb
iz a high glacial till bliuff, Thereon to a point sbout two miles north of
the ecanal, the shore is high glacial %11l or sand bluffs fronted by medimm
to narrow beaches. The southerly twe miles of shore, comprising Scusset
Beach, is relatively wide with low backshore.

8, The area between Pemberton Point and Plymouth Beach, except on
the Duxbury Beach tombolo, is highly developed and is protected almost .
throughout by sea walls or revelment. The remainder of the ares is
sparsely developed end shore protection structwres consist principally of
groin systems., PFurther description emd informetion relative to protective
structures may be found in Appendices A and F.

9. The shore is principelly privately owned, however, publicly owned
shores of the Federal govermnment, the Commonwealth and various towns are
scattered throughout, In addition there are town-owned beeches restricted
to towm residents or beach associstion members only. A listing of these
shoreg follow in Table 3.

L



6s Several foims of transportaetion are aveileble to the beach
aress United States highways mmber L)y end 6, State of Massachusetts
highweys 3, 34, 106, 123 and 139, end meny local roeds run to or along
the shore, wvarious public bus lines serve the erea end a branch of the
New York, New Haven and Hertford Reilrcad runs from Boston to Greenbush
in Scituate. During the summer months, e public ferry rums from Boston
to Nantasket Beach in Hull snd the Metropoliten Tramsit Authority, pro-
vides bus service to Nanbasket,

Te Descriptione. = Theé study area is a shors lins of submergence
which veries widely in composition. Hull, northwest of Atlantic Hill,
consists of a series of tombolos in which five glacial till islands are
tied by send accretion: From Atlembic Hill, through Cchasset to North
Scituate, the shore is largely bedrock with smell pocket beaches. The
northerly part of the shore of North Seituate has narrow sand beaches
fronting sea walls;, while slong the southerly part of North Scituate the
shore consists of s shingle barrier which formed during the severe north-
sast storm of November 1898 and probects e beckshore of low lend, marsh end
e fresh water pond. The beaches are nerrow snd generally coarse along the
four glacial +ill cliffs south of Scituate Harbor., Humarock Beach, compris-
ing the remeinder of the shore in Scituate, is a‘-desireble, relatively wide
beach area. Between Marshfield town line end Green Harbor the beach is
wide along the northerly mile then bosomes narrow and stony except at Brant
Rock whers groins have been constructed and sand £ill sdded. South of
Green Harbor there is o wide sendy beech adjacent to the south jetty fol-
lowed by relatively merrow beach and high backshore through the residential
portion of Duxbury. Southerly therefrom the erea consists of s tombolo to
Gurnet Point and Saquish Head with wide sendy beachea. This tombolo forms
‘the northerly shelter for Plymouth Harbor. Plymouth (Long) Beach, & spit
about three miles in length, forms the southerly arm sheltering Plymouth
Harbor, Warren Cove formed by Plymouth Long Beach and Rocky Point and
containing Plymouth Town Beach, has e low marshy backshore. Roocky Point
iz a high glacial till bluff, Thereon to .a point about two miles north of
the camel, the shore is high glacial till or sand bluffs fronbed by medium
to marrow beaches. The sgoutherly two miles of shore, comprising Scusset
Beach, is relatively wide with low backshorse.

8, The ares between Pemberton FPoint and Plymouth Beach, except on
the Duzbury Beach tombolo, is highly developed and is protected almost
throughout by ses wells or revetment. The remeinder of the area is
sparsely developed and shore protection structures comsigt principally of
groin systems. Further deseription apnd information relative to protective
gtructures may be found in Appendices A and F.

9. 'The shore is principally privately owned, however, publicly owned
shores of the Federsl govermment, the Commonwesalth snd various towms are
scatbered throughout. In addition there are town-owned beaches restricled
t0 town residents or beach association members omly, A listing of these
8horeg follew in Teble 3:



Table 3.

Princiga.l Publicly owned Shores

tion.

5

Iength
. of Shore
Town Areea . Quner in feet Use
il Nantesket Beach Met.DisteComm. 5,700 Public bathing bea.oh
' ' (State) (1.2.)
Cohasset North End Tovm 600 Bathing beach
Town Besch Tomm, 1,000 Regident only bathing
beach (192:)
Scituate Egypt Beach Town 710 Public bathing beach
Send Hills Town 550 Bathing beach
Send Hills Towm 1,260 Bathing beach
Cedar Point Town Loo Historicel lighthouse
Poggotty Beach Tomn ‘750 Bathing beach
Fourth Cliff Federal 1,300 Militery reservation
: (Air Foroe)
Humgrock Beach  Town 1,300 Bathing beach
Marshfield Brant Rock .
Beach Town 2,700 Pt(abl:)lc ba.thing beach
2.
Green Herbor Pown 3,000 Resident bathing
beach (1.2.)
Duxbury Dwudbury (3) Duxbury Beach Members 6n1y on Sat.,
Association 3,500 Sun., & holideys;
public remainder of
time.
Plymouth Gurnet Point Fadersl 1,000 Lighthouse (1.2.)
(Coast Guard)
Town Besch Towm 1,300 Public bathing beach
(1.2,)
Sendwich Sousset Beach Federal 2,100  Publio bathing beach
(Corps of Engrs.) & recreation srea
leased to State
(1.) Bathhouse aveilable
{2,) Porking facilities availsble
(3.) The administration of this beach is delegated to the Duxbury Beach Assooia-



The resident only and membership beaches are general.y controlled by
requiring a car tag to park or a membership card to u ® the bathhouse.

In other words, the general public may use the beache %y dressing and

by parking their cars eway from the vicinity of the b¢ 1, In addition

to the publicly owned shores, some towns maintain beac .8 for public use
although the backshore may be privately owned. The tovns of Seituate end
Morshfield maintain that beach area seawerd of the sea wall is for publioc
‘use end assume maintainence of these ereas. The Town of Scituabte collects
no texes for aree ssaward of the smea walls. A listing of publicly maine
tained and used privete shores follows:

Teble L. Publicly Meintained Areas.

length
Towm - Aros, of Shore Facilities furnished
Hull North Nentasket Beach 11,000 feek Life guerd, trash dis-
' ' posal, water fountains
Gun Rock Beach 1,000 feet Trash disposal, cleaning
Seituate AL south of Associa- T miles Cleaning only except at
tion beach ‘town-owned beaches

Marshfield All Le5 miles Cleaning only except et
. 'bovm-cvmed beaches

& & The problem is basically one of
general ercsion due pri:noipally, a8 in most ereas, to the advenced develop-
ment of the shore and the erection of protective structures which have
sliminated sources for the supply of littoral material to the shore which
formerly provided equilibrium under netural shore processes. The study area
north of Plymouth is lergely protectsd by sea walls generally with marrow
beaches fronting theme. Theose walls are often dsmaged during storms. During
the sumer months there iz insufficient beach area to accommodate bathers.
Therefore the problem in thisg arem is associated with preventiom of demage
to existing stiuctures as well as the restoration of eroded beaches. Local
interests desire general treatment of the problems except st Crescent Beach
in Hull, the Glades and North Scitusbe Beach in Seituste, Brent Rock in
Marshfield, snd Town Beach in Plymouth, for which detailed plans of improve-
ment are requested., At Crescent Beach the shore has been severely eroded,
leaving a beach of gravel and cobble, end during s storm in March 1956 ap=-
proximately 175 feet of sea wall wes undermined and tipped over, The prob-
lem at the Glades has essentially been resclved since initiation of the study
by construction of an offshore breekwater (structure 29, see Appendix F) by
the Cammomwealth., At the north end of North Seitunte Beach, the portion
adninistered by the Scituate Beach Association, the beach he.s become guite
nerrow snd very little ares remains sbove high water. Local inberesits desire
to restore the beach to provide adequate area for resident bathing, At the
south end of North Scituate Beach the shingle barrier protecting the low
backshors from ocean flooding during extreme tides is eroding alomg the faoce
and at points along the crest, Protection of this barrier is desired as its
loss would allow flooding of o large portion of ths town of Scituate during
stormss The public beach et Brant Rock has been subjeot to erosion over a



18. Because of extensive protective works there are very few
sources of material betwsen Pemberton Point end Duxbury.  In this area
the high Allerton Hill in Hull, camposzed of glecial +ill with high sand
content, end the low mproteeted sand dunes along northerly Nantasket
Beach supply sane materiasl to the southerly part of Nemtaslet Beach.
From Atlantioc Hill southward to Duxbuty the bedrock cliffs snd protec-
tive works limit sources to beach arees or localized areas of erosion
behind or sbove sea walls and revetmenits., Duxbury Beach provides a
source of send to littorel drift. From Plymouth center to south of
Rocky Point the source of material ia limited to beach areas. South
from Rocky Point high send bluffs or bluffs of glacial till eof high
sand content, are eroding end supplying sand to litbtoral drift. This
bluff erosion is especially active in the area between Lookout Point
and Scusset Beach. In genersl, sources for ertificiel fill materiml
would be inland deposits.

19, Littorsl Forces. a. Waves. - No wave obserwations have
been made along the coast from Pemberton Point to the Cape Cod Canal
entrance. Wave characteristios used in this report were derived by
hindeast methods for a station in deep water off Nauset Beach, Cape Cod,
about 70 miles east-southeast of the center of the study arem. Table
C«2 end the wave rose on Plate 1 indicate that the predmminant direction
- of wave approech is from the east end esst-northeast diréctions. The
study’ erea is exposed to oggen waves gemerated over leng fetches from
directions of north to east, From the directions of :gorbh to northwest
the fetch is limited by Boston Harbor, and Cape Cod Iimits the fetch for
directions of east to south-seutheast.

be. Winds. = United States Weather Bureesu wind records
for Boston, Massachusetts, the weather station loscated nearest to the
study sres, for the 7 year period Octeber 1949 through September 1956
have been used. These data comsist of hourly observations of wind
speed end direstion, based on sixteen points of the compass. From the
‘wind rose, shomm on Plate 1, it may be concluded thet prewailing winds
are from westerly directioms, or offshores with respesct to the study
“area, and that predominent onshore winds ere fram east to northeast.
More detailed date may be found in Appendix C.

6. Storms., = Iwo types of storms cause the principal
damsge to New Enzlend coastal aress, tropical cyclopes of hurricem~
intensity end northeast storms. Greatest demage of record to the study
area was caused by the northeast storms of April 2022, 1940 end Novem-

- ber 28-30, 19L45. These storms maintained gale velacity for 31 and 53
hours with maximum veloscity of the 1945 storm reaching 68 miles per houre
Such storms heve inoressed water elevetions in Bostonm Harbor to 13.8 feet
ebove mean lew water and actiom of waves upon thiese extreme heights cause
much demage to shore propertye. Storms are discussed in deteil in Appendix
C and a disgram showing distribution of winds over 32 miles per hour oire
cumscribe the wind rose shown on Plate 1.



- 4. Iides, ~ Tides are semi-diurnel. Moan snd spring
tide remges vary throughout the study ares with the maximm renge of
9¢6 foot and 11,1 feet oocurring et Plymouwth Harbor snd the minimum of
88 and 10.2 feet occurring at Cohasset Harbor. Tide renges at points -
along the study area are comsidered direetly proportional to tides et
Boston and are medified by the ceastal topogrephy snd hydrography. Ad-
ditional information on tides is given in Appendix B,

20, Shors line and Offshore Chenges. = Detailed informetien on
shore line and offshore changes is presented in Appendix D. A general
description of the changes folléws: AL Point Allerton the shore line
rotreated betwesn 1847 and 1893, thereafter (probably after construc-
tion of the sea wall) the shore line progressed seaward sbout 300 feet
with the formatiom of s gravel and cobble bar. The northerly part of
shore line in Nentasket has exhibited erosion while the southerly por-
tion moved sesward, snd offshore contours exhibited reverse action. The
greatest changes ocourred with lendward movement of ebout 500 feet in
the salt mersh at Cohasset Herbor and seawsrd movement of the shore line
in the flats immediately south of Green Harber. . At Duxbury to CGurmet
Point erosion was experienced as the shore moved landward .on en average
of about 300 feot between 1857 and 1916 Slight ascretion ogcurred bee
tweon Gurnet Point and Saquish Heede A%t Plymouth (Lomg) Beach general .
erosion occurred between 1857 and 1916 when the shore line moved landward
about 450 feet at the root and sbout 550 feet st the outer emd. The 1956
survey indicated seaward movement avereging about 150 feet since 1916,
The offshore slopes steepened comsiderably during this peried. Plymouth
Torm Beaoh to Roecky Point exhibited eresion by general landward movement
of the shore line in the amowmt of about 200 feet, The south .side of
Rocky Point showed landward movement in smount of sbout 600 feet between
1857 snd 1956. Decreased rate of srosion occurred frum thereqn to Manomet
Point, little change between Manomet and Stage Points, then eresion to
half way to Indian Brook and slight acoretiom to the brooke Idttle change
"~ occurred from the brook to Fllisville Harbor. South from Ellisville Har-
bor, arcund Lookout Point to Peaked Cliff extreme erosion ocoyrred hetween
1916 and 1956, smounting to a retreet of the shore averaging sbout 450
feets From thereon to the Cenal there is a predominence of eresiom exocept
aleng the southerly 2,100 feet where artificial fill was placed during ex-
cavation of the Canal,

21, Prior Corrective Actiom end Existing Strustures, = This phase
of the study is presented in detail in Appendix F. Fach structure is
located, mmbered and described im the Appendix and on Plates 2 - 9, In
general sea wells, revetments end groin systems have been placed through-
out the length of the shore between Pemberton Peint and the center of
Duxbury, Brant Rock being the enly locetien in this pertion of the study
ares where artificiel sand fill has been placed on the shores South of
Flymouth Harbor to Cape Cod Canal there is enly sbout 2,600 feet ef conwe
- orete sea wall (67) whioh extends from the north end of Plymouth Tewn
Beach to a peint about 1,300 southwerd of the south end of the beache
Revetments ere located along Plymouth (Long) Beach, (66) south from the
sea wall {70, 71), aleng north side of Manomet Peint (80), snd between
Manomet Point and Stage Point (83)., Various groin systems are located
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18, Because of extensive protective works there are very fow
sources of material between Pemberton Point end Duxbury.. In this area
the high Allerton Hill in Hull, composed of glecial +ill with high sand
content, and the low mprotea‘t:ed sand dwnes along northerly Bantasket
Beach supply scome material to the southerly part of Nemtasket Beach.
From Atlentio Hill southward to Duxbuty the bedreck cliffs and protee-
tive works limit sources to beash sreas or locelized areas of erosion
behind or sbove sea walls and revetments, Duxbury Beach provides e
source of sand to littoral drift. From Plymouth center to south of
Rocky Point the source of meteriel is limited to beach aress. South
frem Rocky Point high sand bluffs or bluffs of glacial +till of high
sand content, are eroding and supplying send to littoral drift. This
bluff erosion is especially active in the areas between Lookout Point
end Scusset Beech. In general, sources for artificial £ill meterial
would be inlend deposits.

19, Littoral Forcez. 8. Waves. - No weve obserwations have
been made along the coast from Pemberton Point to the Cape God Canel
entrance. Wave characteristics used in ‘this report were derived by
hindeast methods for a station in deep water off Nauset Beach, Cspe Cod,
ebout 70 miles eest-southeast of the center of the study area. Teble
C=2 and the wave rose on Plate 1 indicate that the predmmsinant direction
of wave spproach is from the east end east-northeast diréctions. The
study area is exposed to ocgpen waves gemerated over leng fotches from
directions of north to east. From the directions of’ Horth to northwest
the fetch is limited by Boston Harbor, and Cape Cod ‘1imits the feteh for
directions of east to south-southeast.

b. Winds, = United States Weather Bureau wind records
far Boston, Massachusetts, the weather station located nearest to the
study ares, for the 7 year peried October 19L9 through September 1956
have been used., These data -comsist of hourly observetions of wind
. speed smd direction, bssed on sixtesn points of the compess, From the

“wind rose, shown on Plate 1, it may be concluded that prewvailing winds
are from weaterly diree‘bionsg or offshore with respest to the study
area, and that predoeminant onshors winds are fram east to northeast,

- More detailed dete may be fou.nd in Appemdixzx C.

6. Sterms. « Two types of storms cesuse the principal
demege to New England coastal areas, tropicel cyclenes of hurricen~
intensity emd northeast storms. Greatest damege of record to the study
aree was caused by the northesst storms of April 20-22, 1940 end Novem-
‘ber 28=30, 1945, These storms mainteined gale veloei'l:y for 31 and 53
hours with meximum velocity of the 19,5 storm reaching 68 miles per houre
Such storms have inoreased water elevetions in Boston Harbor to 13.8 feet
above nmean low water and action of waves upen these extreme heights cause
mach damage to shore property. Storms are discussed in detaeil in Appendix
C and & diagrem showing distribution of winde over 32 miles per hour cir-
cumscribe the wind rose shown on Plate 1.



d. DTides, - Tides sre semi-diurnals Moen sud spring
tide renges vary throughout the study area with the maximm renge of
946 foet end 1l.1 feet oosurring et Piymouth Harbor snd the minimum of
8e8 and 10.2 feet occurring at Cohasset Herbor. Tide ranges at points
along the study area are comsidered diregtly proportiomal to tides st
Boston and are medified by the ceastal topography end hydrographye Ad-
ditionel informetion on tides is given in Appemdix B.

20, Shore line and Offghore Chemges. = Detailed informetiom on
shore line end offshore changes is presented in Appemdix D. A gemeral
dosceription of the chenges follows: At Point Allerton the shore line
rotreated between 18447 and 1893, thereafter (probebly after construce
tion of the sea wall) the shore line progressed seaward shout 300 feet
with the formation of a gravel snd cebble bar., The northerly pert of
shore line in Nantasket has exhibited erosion while the southerly por-
tion moved seewsrd, snd offshore conmtours exhibited reverse action. The
grestest changes occurred with lendward movement of about 500 feet in
the selt marsh at Cchasset Herbor and seawerd movement of the shore line
in the flats immediately south of Green Harbor. At Duxbury to Gurmet
Point erosion was experienced as the shore moved landward on en average
of about 300 feet between 1857 and 1916, Slight sccretion ogcurred be=
tween Gurnet Point and Sagquish Head., At Plymouth (Long) Beach genersal
erogsion cocurred between 1857 and 1916 whem the shore line moved landward
about ;50 feet at the root and sbout 550 feet at the outer emd. The 1956
survey indiceted seaward movement averaging sbout 150 feet since 1916,
The offshore slopes steepened comsiderably during this peried. Plymouth
Town Beach to Rocky Peint exhibited eresion by gemeral landward movement
of the shore lime in the emount of sbout 200 feet. The south .side of
Rooky Peint showed landward movement in smount of about 600 feet between
1857 snd 1956, Decreased rete of erosion occurred froam therem +to Menomet
Point, little change betwsen Menomet and Stage Polnts, then erosion to
half way to Indian Brook and slight accretion to the brooke Iittle change
occurred from the breok to Ellisville Harbor, South from Ellisville Har-
ber, arocumd Lookout Point to Pesked Cliff extreme erosion ocowyrred between
1916 and 1956, amounting to & retreat of the shore everaging about LS50
feot, From thereon to the Canal there is a predominance of ereosiomm except
alomg the southerly 2,100 feet where artificial £ill was placed during ex-
cavetion of the Canal.

21, Prior Corrective Action end Existing Strustures. - This phase
of the study is presented in detail in Appendix F. Each structure is
located, mmbered and described in the Appendix end on Plates 2 - 9. In
general sea wells, revetments and groin systems have been placed throughe-
.out the length of the shore between Pemberten Point and the center of
- Duxbury, Brant Rock being the only locetion in this pertion of the study

“area where artificiel sand f£ill has been placed cn the shore. South of
 Plymouth Harbor to (epe Cod Canael there iz omly about 2,600 feet ef cone
crete sea wall (67) which extends fwom the north end of Plymouth Town
Beach to a point about 1,30C southward of the south emd of the beache
Rovetments are located along Plymouth (Long) Beach, (66) south from the
sea wall (70, 71), along north side of Manomet Point (80), emd between
Mancmet Point and Stege Peint (8%). Various groin systems are located
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18, Because of extemsive protective works there are very few
sources of material between Pemberton Point end Duxbury.: In this ares
the high Allerton Hill in Hull, composed of glaciel +ill with high sand
content, and the low mprotee‘!:ed send dwnes along northerly Nuntesket
Beach supply some material to the southsrly part of Namtasket Beachs
From Atlentic Hill southwerd to Duxbuty the bedreck cliffs and protec-
tive works limit sources to beach aress or locelized arees of erosion
behind or sbove sea walls end revetments. Duxbury Beach provides a
source of send to littoral drift. From Plymouth oenter to south of
Rocky Point the source of material is limited to besch areas, South
from Rocky Point high sand bluffs or bluffs of glacial +ill of high
sand content, are eroding end supplying send to littoral drift. This
bluff erosion is especially sctive in the area between Lookout Point
and Scusset Beach. In genersl, sources for ar*b:.f:i.cial £i11 material
would be inland deposits,

19, Litkoral Forces. a. Waves. = No wave cbservations have
been made siong the comst from Pembertor Peint to the Cape Cod Canal
entrance. Wave characteristics used in this report were derived by
hindeast methods for & station in deep water off Nauset Beach, Cape Cod,
about 70 miles east-southeast of the center of the study-srea. Table
C=2 and the wave rose on Plate 1 indicate that the predminsnt direction
of wave approach is from the east and east-northesst dirécticns. The
study:aresa is exposed tec ogpan waeves gensrated over lmg fatches from
directions of north to east. From the directions of xior'bh to northweset
the fetch is limited by Boston Herbor, and Cape Cod ‘1imits the fetch for
directions of east to south-southeast.

b. Winds, - United States Weather Buresu wind records
for Boston, Massachusstts, the weather station losated nearest to the
study area, for the 7 year period October I9L9 through September 1956
have been used., These data consist of hourly observations of wind
speed and diregtion, based on sixteen points of the compass. From the
wind rose, shown on Plate 1, it may be concluded that prewiling winds
are from westerly direoctions, or offshore with respect to the study
~area, and that predeminant onshore winds are from east to northeast.
‘More detailed date may be found in Appendix C.

¢, Sterms. = Two types of atorms ceuse the prineipal
damege to New England coastel aress, tropical cyclemes of hurricav=
intensity end northeast storms. OGreatest demage of record to the study
srea was caused by the northeast storms of April 20-22, 1940 and Novem-
- 'ber 28~30, 1945, These storms maintained gale veloci‘!:y for 31 and 53
hours with meximm velocity of the 1945 storm reaching 48 miles per hours
Such storms have incressed water elevetions in Boston Harbor %o 13.8 feet
above mean low water and action of waves upon these extreme heights cause
much damage to shore property. Storms are discussed in detail in Appendix
C and o diagrsm showing distributiom of winde over 32 miles per hour cir-
cumgcribe the wind rose shown on Plate 1.



4. Tides, - = Tides are semi-diurnal, Moan and spring
tide remges vary throughout the study area with the maximm renge of
9e6 feot and 1l.) feet occurring at Flymouth Harbor and the minimm of
848 amd 10.2 feet ocourring et Cohasset Harbor. Tide renges at points
along the study area are comsidered directly preportiomal to tides at
Boston and are modified by the ceastal topography and hydrography. Ad-
ditional information om tides is given im Appendix B.

20, Shore line and Offghore Changes. = Detailed information on
shore line and offshore changes is presented in Appendix D. A gemeral
description of the changes follows: At Point Allerton the shore line
retreated between 1847 and 1893, thereafter (probebly after comstrue-
tion of the sea wall) the shore line progressed seaward ebout 300 feet
with the formation of a gravel end cobble bar. The northerly part of
shore line in Nantasket has exhibited erosion while the southerly por-
tion moved seawsrd, snd offshore centours exhibited reverse action. The
groatost changes ecourred with landward movement of about 500 feet in
the salt marsh at Cohasset Harbor and seawerd movement of the shore line
in the flats immediately south of Green Harbor. At Duxbury to Gurmet
. Point erosion was experienced as the shere moved landward on an average
of about 300 feet between 1857 and 1916, Slight accretiom occurred be-
tweon. Gurnet Point and Saquish Heade At Plymouth (Long) Beach general
erogion occurred between 1857 and 1916 when the shere line moved landward
sbout 150 feet at the root and sboub 550 feet at the outer end. The 1956
survey indiceted seaward movement everaging about 150 feet sincs 1916.
The offshore slopes sieepened comsiderably during this periesd. Plymouth
Town Beech to Rocky Point exhibited eresion by gemeral landwerd movement
of the shore line in the eamount of sbout 200 feets The south .side of
Rogky Peoint showed landward movement in smownt of sbout 600 feet between
1857 and 1956 Decreesed rate of erosien ocourred from thereqn to Mancmet
Point, little chunge between Monemet and Stege Points, then eresion to
half way to Indian Brook and slight acoretion to the brooke Little chenps
occurred from the breok to Ellisville Harbor, South from Ellisville Har-
bor, arownd Lookout Point to Peaked Cliff extreme erosion ocourred between
1916 and 1956, smounting to a retreat of the shore averaging sbout 450
foets From thereon to the Canal there is a predominance of erosion except
along the -southerly 2,100 feet where artificial fill was placed during ex-
cavetion of the Canal.

21, . .Prior Corrective Action and Existing Structures. -~ This phase
of the study is presented in detsil in Appendix ¥, ZEach structure is
located, mmbered and deseribed in the Appendix end on Plates 2 = 9, In
general mea walls, revetments and groin systems have been placed through-
- out the length of the shore between Penberton Point and the center of
Duxbury, Brent Reck being the enly location in this portion of the study
" ares where artificial sand f£il1l has been pleced on the shors. South of
Plymouth Harbor to Cape Cod Canal there is only about 2,600 feet of ocon=
- orete sea wall (67) which extends frcm the north end of Plymouth Town
Beach 4o a point sbout 1,300 socuthward of the south end of the beach.
Revetments ere loceted aleong Plymouth (Long) Beach, (66) south fram the
ses wall (70, 71), along north side of Manomet Point (80), and between
Mancmet Point end Stege Point (83)e Various groin systems are located

10



18. Because of extensive protective works there are very fow
seourceg of materiasl between Pemberton Point end Duxbury.: Im this area
the high Allerton Hill in Hull, composed of glecial till with high sand
content, and the low mprotec‘bed send dunesd along northerly Nantasket
Besch supply same material to the southérly part of Wantasket Beach.
From Atlenmtio Hill southward to Duxbury the bedreck cliffe end proteo-
tive works limit sources to beach arees or localized areas of erosion
behind or above sea wnlls and revetments. Duxbury Beach provides =
source of sand to littorel drift. From Plymouth center to south of
Rocky Point the source of materiel is limited to beach arees. South
from Rocky Point high send bluffs or bluffs of glacial till of high
gsend content, are eroding end suppiying send to littoral drift. This
bluff erosion is especislly active in the aree between Lookout Point
and Scusset Beach. In general, sources for artificial £ill material
- would be inland dnposi'bs.

19, = Littorsl Forces. a. Waves. - No wave obserwations have
been made along the coast from Pemberton Point to the Cape Cod Cansl
entrence. Wave characteristics used in this report were -derived by
hindeast methods for a station in deep water off Nauset Besch, Cape Cod,
sbout 70 miles eeat-seutheast of the eenter of the study arem. Table
C-2 and the wave rose on Plate 1 indicate that the predaminant direction
~ of wave approach is from the east end eastenortheast diréctions. The
study area is exposed to o¢pen waves genersted over 1eng fetchos from
directions of north to east. From the directions of Horth to northwest
the fetch is limited by Boston Harbor, snd Cape Cod limits the feteh for
‘directions of east to south-southesst.

b. Winds. - United States Weather Buresu wind records
for Bos'bon,, Messachusetts, the weather station located nearest to the
study ares, for the 7 year period October 1949 through September 1956
have been used. These data comsist of hourly cbservetions of wind
speed and direstion, based on sixteen points of the compass. From the
wind rose, shown on Flate 1, it may be concluded that preweiling winds
are fram westerly directions, or offshore with respect to the study
area, and that predominant onshore winds sre from east to northeast.
More detailed data may be found in Appendix C. .

6. Sterms. = Two types of storms cause the principal

‘damage to New England coastel areas, tropical cyclomes of hurricen~
intensity end northeast storms. Grestest damage of record to the study
area was caused by the northeast storms of April 20«22, 1940 end Novenm-
‘ber 28-30, 19L,5. These storms maintained gale veleoity for 31 and 53
hours with meximm velocity of the 1945 storm reaching 68 miles per hour.
Such storms have increased water elevatioms in Boston Harbor to 13.8 feet
sbove mesn low water snd action of waves upon these extreme helghits cause
‘much demage to shore property. Storms are discussed in detail in Appendix
C and a diegrsm showing distribution of winds over 32 miles per hour oir-
cumscribe ‘the wind rose shown on Plate 1,



» d. Tides, = - Tides are semi-diurnsl. Mean and spring
tide renges vary throughout the study srea with the maximm range of
9¢6 feet and 11,1 feet vocurring at Flymouth Harbor snd the minimwm of
848 and 10.2 feet ocourring at Cohasset Harbor. Tide rsnges at points
along the study area are comsidered direetly proportional to tides at
Boston and are modified by the ceastal topography and hydregraphye. Ad-
ditional information on tides is given in Appendix B.

20 Shore line snd Offshore Chenges. - Detailed infermetion on
shore line end offshore changes is presented in Appemdix D. A gemeral
description of the changes follows: At Point Allerton the shore lime
retreated between 1847 and 1893, thereafter (probably after construo-
tion of the sea wall) the shore line progressed seaward shout 300 feet
with the formation of a gravel snd cobble bar. The northerly pert of
shors line in Nantasket has exhibited erosion while the southerly por-
tion moved seawerd, smd offshore contours exhibited reverse action. The
greatest changes ocourred with léndward movement of sbout 500 feet in
the 88l% marsh at Cohasset Hexrbor and seewsrd movement of the shore line
in the flats immediately south of Green Harber. At Duxbury to Gurnet
Point erosion wes experienced as the shore moved landwerd on an average
of ebout 300 feet between 1857 and 1916, Slight accretion cccurred be-
tween Gurmet Peoint and Sequish Heade At Plymouth (Long) Beach gemeral
erosion occurred between 1857 and 1916 when the shore line moved landward
ebout 450 feet at the root and sbout 550 feet at the ouber end, The 1956
survey indiceted seaward movement averaging about 150 feet since 1916,
-The offghore slopos steepened comsiderebly during this peried. Plymouth
Towm Beach to Rocky Point exhibited eresion by general landward movement
of the shore line in the amownt of sbout 200 feet. The south side of
Rocky Peink showed landward movement in smownt of gbout 600 feet between
1857 and 1956, Decreased rate of erosion occurred from thereon to Manomet
Point, 1ittle change betwoen Manomet and Stege Points, then erosion to
helf way to Indian Brook and slight eaccretion to the brooke ILittle change
occurred from the breck to Ellisville Harbor. South from Ellisville Har-
bor, arcund Lookout Point to Pemked CLiff extreme erocsion ccourred betwsen
1916 end 1956, smounting to a retreat of the shore averaging sbout L50
feots From thereon to the Cenal there is a predominence of erosion except
along the southerly 2,100 feet where artificial fill was placed during ex-
cavation of the Canal.

21. Prior Corrective Action and Existing Structures. - This phase
of ‘the study is presented in detail in Appendix F. PFach structure is
located, mmbered and described in ‘the Appendix end om Plates 2 = 9, In
genersl sea walls, revetments and grein systems have been pleced through-
out the length of the shore betwsen Pemberton Point end the center of

- Duxbury, Brent Rock being the only location in this pertion of the study
" area where artificial ssnd fill hes been placed on the shore., South.ef
- Plymouth Harbor to Cape Cod Cenel there 38 only sbout 2,600 feet of conw
orete sea wall (67) which extenda from the north end of Plymouth Town
Beach to a point about 1,300 southward of the south emd of the beache
Revetments are looated along Plymouth (Long) Beach, (66) scuth fram the
sea wall (70, 71), sleng north side of Manomedt Point (80), end betwsen
Manomet Peint and Stege Point (83). Various groin systems are located
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18. Because of extemsive protective works theére are very fow
sources of material between Pemberton Point emd Duxbury. In this erea
the high Allerton Hill in Hull, composed of glacial ‘till with high sand
content, and the low wmprotected sand dwmes along northerly Nantasket
Beach supply aoms meterial to the southerly part of Nantasket Beache
Frem Atlantie Hill southwerd to Duxbutry the bedreck cliffs and proteo-
tive works limit sources to beash aress or locealized sreas of erosion
behind or above ses walls end revetments. DPuxbury Beach provides s
source of send ‘to littoral drift. From Plymouth center to south of
Rocky Point the source of meterial is limited to beach ereas, South
from Rocky Point high send bluffs or bluffs of glacial $ill of high
sand content, are eroding end supplying send to littoral drift. This
bluff erosion is especislly active in the aree between Lookout Point
and Sousset Beach., In general, sources for artificial £ill material
would be inlend doposi"hso

19. Littoral Forceso 8. Waves. - No wave cbservations have
been made slong the coast from Pemberton Point to the Cape Cod Canal
entrance. Wave characteristiocs used in this report were derived by
hindeast methods for & station in deep water off Nauset Beach, Cape Cod,
sbout 70 miles east-southeast of the center of the study area. Table
C=2 and the wave rose on Plate 1 indicete that the predaminant directien
of wave approach is from the east and east-northeast diréctioms. The
gtudy area is exposed to ocpan waves gemerated over leng fetchos from
@irections of north to east. From the directions of tiorth to northwest
‘the fetch is limited by Boston Harbor, and Cape Cod Timits the feteh for
directions of east to scuth-southeast,

b. Winds, = United States Weather Bureau wind records
for Boston, Massachusetts, the westher station loceted nearest to the
study aree, for the 7 year peried October 1949 through September 1956
have been used. These data consist of hourly observetions of wind -
spoed snd direction, based on sixbeen points of the compass. From the
wind rose, shown on Plate 1, it may be concluded thet prewailing winds
are from westerly directions, or offshore with respest to the study
area, and that predminant onshors winds sre froam east to northeast.

- More detailed date may be found in Appendix C.

6. Sterms. = Two types of storms ceuse the principal
demege to New Englend coastel areas, tropical cyclemes of hurrican~
intensity end northeast storms. Greatest damage of record to the study
ares wes caused by the northeast storms of April 20«22, 1940 -and Novem-

“ ber 2B=30, 1945. These storms msintained gale velocity for 31 and 53
hours with maximm veloeity of the 1945 storm reaching 68 miles per houres
“Such storms have incressed water elevetions in Boston Harbor %o 13.8 feet
shove nmean low water and action of waves upon these extreme heighte cause
much demege to shore property. Storms are discussed in detail in Appendix
C and a diagrsm showing distribution of winds over 32 miles per houwr oir-
oumgcribe the wind rose showmm on Plate 1,



d. Zides. ~ Tides are semi-diurnal., Mean and spring
tide renges vary throughout the study area with the maximm renge of
96 foet and 11,1 feet ocourring et Plymouth Harbor sund the minimm of

848 and 10,2 feet ocourring at Cohasset Harbor., Tide renges at points
along the study area ere considered directly proportiomal to tides at
Boston eand are modified by the ceastel topography and hyriregraphy. Ab~
ditional infomtion on- tideﬂ ig given in Appendix B,

200 Shore line and Of fshore Ghanges. « Detpiled information on:
shore lime and offshore changes is presented in Appendix D. A gemneral
dosceription of the chenges folltwm: At Point Allerton the shore line
retreated between 1847 and 1893, thereafter (probably after construe-
tion of the sea wall) the shore line progressed sesward shout 300 feet
with the formation of a gravel and cobble bar. The northerly part of
shore line in Nantasket has exhibited eresion while the southerly por-
tion moved seaward, and offshore conteure exhibited reverse action. The
grestest changes occurred with landward movement of sbout 500 feet in
the salt marsh at Cohasset Herbor and seeward movement of the shore line
in the flats immediately south of Green Harbor. At Duxbury to Gurnet
Point erosion was experienced as the shors moved lendward on an average
of about 300 feet between 1857 and 1916, Slight accretion occurred bee
tween Curnet Point snd Saquish Heamde At Plymouth {Long) Beach general
erosion occurred between 1857 and 1916 whem the shore line moved landward
sbout 150 feet at the root and sbout 550 feet at the ouber end. The 1956
survey indicated seawsrd movement averaging asbout 150 feet since 1916
The offshore slopes steepened comsiderably during this peried. Plymouth
Town Beach to Rocky Point exhibited erosion by gemersl landward movement
of the shore line in the emount of sbout 200 feet. The south :side of
Rooky Peint showed landward movement in emount of about 600 feet between
1857 and 1956. Decreased rate of erosion occurred from thereon to Mancmet
Point, little chenge betwsen Menemet and Stege Points, then eresion to
helf way to Indian Brook end slight acorstion to the brooke Iittle change
ceccurred from the breok to Ellisville Harbor. South from Ellisville Har-
bor, around Lookout Point to Peaked Cliff extreme erosion ocourred between
1916 and 1956, aemownting to a retrest of the shore averaging asbout L50
feet, From thereon to the Canal there is a predominsnce of erosion except
elong the southerly 2,100 feet where artificial £ill was placed during ex-
cavation of the Ga.nalo

21, Prior Corrective Acbion and Existing Structureg. - This phase
of the study is presented in detail in Appendix F. Eech structure is
located, mumbered end desoribed in the Appendix snd on Plates 2 = 9, In
general sea walls, revetments end groin systeme have been placed through-
out the length of the shore between Pemberton Point and the center of
Duxbury, Brent Rock being the enly location in this pertion of the study
area where artificiel sand fill hes been placed on the shore, South of
Plymouth Harbor %o Cepe Cod Canel there is only about 2,600 feet of conw-
orete sea well (67) which extends from the north end of Plymouth Town
Beach to a point about 1,300 southwsrd of the south emd of the beache
Revetments are located along Plymouth (Long) Beach, (66) south from the
sea well (70, 71), along north side of Manomet Point (80), emd between
Menomet Point end Stage Point (83)s Various groin systems are located
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18, Because of extensive protective works theére are very few
sources of material between Pemberton Point and Duxbury.: In thie area
the high Allerton Hill in Hull, camposed of glucial t+ill with high sand
content, and the low umprotected sand dwmes along northerly Nantesket
Beach supply some material to the southerly part of Nantasket Beache
From Atlantic Hill southward to Duxbuyy the bedrock cliffs end protec~
tive works limit sources to beach areaes or localized areas of ercslon
behind or above sea walls and revetments. Duxbury Beach provides =
source of send to littoral drift. From Plymouth center to south of
Rocky Point the source of material is limited to besch areas, South
from Rocky Peint high send bluffs or bluffs of glacial $ill of high
sand content, ere eroding end supplying sand to littoral drift. This
bluff erosion is especially active in the srce between Lookout Point
and Scusset Beach, In gemeral, sources for artificial fill meterisl
would be inland depositz=.

19. Littorasl Forcess a. Waves. ~ No wave cbservations have
been made along the coast from Pemberton Point to the Cape God Cansl
entrance. Weve characteristics used in this report were derived by
hindeast methods for s station in deep water off Nauset Beach, Cape Cod,
about 70 miles enst-seoutheast of the center of the study area. Teble
C=2 and the wave rose on Plate 1 indicate that the predominent direction
of wave spproach is from the east end east-northeast directions. The
study erea is exposed to ogpan weves generated over 1ong fetches from
directions of north to esst. From the directions of Horth to northwest
the fetch is limited by Boston Harbor, and Cape Cod ‘Timits the fetoh for
directions of east to south-southeast.

b. Winds. = TUnited States Weather Buresu wind records
far Boston, Massaclw.setts,, the weather station located nearest to the
study erea, for the 7 year period October 1949 through September 1956
have been used. These data cosist of hourly observations of wind
speed and direstion, baged on sixteen points of the compass. From the
wind rose, shown on Plate 1, it may be concluded that prewailing winds
are from westerly directions, or offshore with respest to the study
-area, and that preduminent onshore winds sre frum east to northee.s‘bo
More detailed date may be found in Appendix C.

¢, Sterms. « Two types of storms cause the principal
damege to New Englend coastel areas; tropical cyclenes of hurricen=
intenaity and northeast storms. Greatest damsge of record to the study
eres was ceused by the northeast storms of April 20=22, 1940 and Novem-
ber 28-70, 1945, These storms meinteined gale velooi'by for 31 and 53
hours with meximum velooity of the 1945 storm reaching 68 miles per hour.
Such storms have incressed water elevations in Boston Harbor to 13.8 feet
above mean low wator end action of waves upon these extreme helilghts oause
much deamage to shore propertye. Storms are discussed in detail in Appendix
C end a'diagrsm showing distribution of winds over 32 miles per hour oir-
cumacribe the wind rose shown on Plate 1.



d. Tides., -~ Tides are semi-diurnsl. Mean and spring
tide renges vary throughout the study area with the maximum renge of
96 foot and 11,1 feet ococurring at Plymouth Harbor snd the minimum of
848 and 10,2 feet ocourring at Cohasset Herbor. Tide remges at points
aelong the study area are comsidered directly proportiomal to tides at
Beston end are medified by ‘the ceastal topography and hydrogrephye Ad-
ditional information om tides is given in Appendix B. :

2. Shore line and Offshore Changes. - Detailed information on
shore line snd offshore changes is presented in Appendix D, A general
description of the chenges follows: At Point Allerton the shore line
retreated between 18,7 and 1893, thereafter {probably after construo-
tion of the sea wall) the shore line progressed seaward sbout 300 feet
with the formation of a gravel snd cobble bar. The northerly pert of
shore line in Nantasket has exhibited erosion while the southerly por-
tion moved seaward, snd off'shore confours exhibited reverse sction. The
greatest changes cocurred with landward movement of about 500 feet in
the salt marsh at Cohasset Herbor and seaward movement of the shore line
in the flats immediately south of Green Harbor. At Duxbury to Gurnet
Point erosion wes experienced as the shore moved landward on an average
of about 300 feet between 1857 end 1916, Slight accretion ogourred be=
‘tween Gurnet Point and Saquish Heade At Flymouth (Long) Beach general
erosion occurred between 1857 and 1916 whem the shore line moved landward
sbout 450 feet at the root and sbout 550 feet at the outer end., The 1956
survey indiceted seaward movement averaging about 150 feet since 1916e
The offshore slopes steepemsd comsiderably during this peried. Plymouth
Town Beach to Rocky Point exhibited eresion by gemeral landward movement
of the shore line in the amount of sbout 200 feet. The south .side of
Rocky Point showed landward movement in smount of ebout 600 feet between
1857 and 1956. Decrsesed rate of erosion oocurred froam thereom to Menomet
Point, little change between Memomet snd Stage Points, then eresion %o
helf way to Indian Brook and slight ecoretion to the brooke little change
occurred from the brook to Ellisville Harbor. South from Ellisville Har-
bor, around Lookout Point to Peaked Cliff extreme erosion ocourred between
1916 end 1956, smounting to a retreat of the shore averaging sbout 50
feot, From thereon to the Canal there is a predominance of erosiom execept
elong the southerly 2,100 feet where artificial fill was placed during ex-
cavation of the Canal.

21,  Prior Corrective Action and Existing Structures. - This phase
“of the study is presented in detail in Appendix F., Each structure is
located, mumbered and described in the Appendix end on Plates 2 = 9. In
gemersl ses walls, revetments and groin asystems have been plased through-
out the length of the shore hetween Pemberton Point and the center of
Duxbury, Brent Rock being the only location in this pertion of the study
ares where artificial sand fill hes been placed on the shore, South of
Flymouth Harbor to Cape Cod Canel there is only about 2,600 feet of conw
crete sea wall (67) which extends from the north emd of Plymouth Town
Beach to a point about 1,300 southward of the south end of the beach.
Revetments are located along Plymouth (Lomg) Beach, (66) south from the
sea wall (70, 71), elong north side of Menomet Point (80), end bebween
¥enomet Point and Stage Point (83), Various groin systems are located
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d. Tides, - Tides are semi-diurnal. Mean snd spring =
tide renges vary throughout the study erea with the maximm range of .
9eb6 feet and 1l.1 feet ocourring et Flymouth Harbor and the minimm of
848 and 10.2 feet ocourring at Cohasset Harbor. Tide renges at points
along the study area are comsidered directly propertiomsl to tides at
Boston, aud are medified by the ceastal topography and hydrography. Ad-
L information on tides is given in Appendix B,

20, ore line and Offshore Chahges. - Deoteailed information on
shore line and offshore changes is presented in Appemdix D. A gemeral
desoription of the chemges follows; At Peint Allerton the shore line
retreated betwhen 1847 and 1893, thereafter (probebly after construoc-
tion of the sea wall) the shore line progressed seaward sbout 300 feet
with the formetion of a gravel and cebble bar. The northerly part of
gshore line in Nentasket has exhibited erosion while the southerly por-
tion moved seeward, snd offshore contours exhibited reverse action. The
grestest changes occurred with landward movement of about 500 feet in
the selt marsh at Cohasset Harbor and seewsrd movement of the shore line
in the flats immediately south of Green Harbor. At Duxbury to Gurmet
Point erosion was experienced as the shore moved landward on an average
of about-300 feet between 1857 and 1916. Slight sccretion ogcurred be-
tween Gyrnet Point and Saquish Heade At Plymouth {Long) Beach general
erosion docurred between 1857 and 1916 when the shere line moved landward
sbout 450 feet at the root and sbout 550 feet at the outer end. The 1956
survey inficated seaward movemen®t avoraging about 150 feet since 1916.

The offshore slopes steepened consicie‘rably during this peried. Plymouth
Towm Beech to Rocky Point exhibited erosion by gemeral landward movement
of the shore lime in the emowmt of sbout 200 feet. The south .zide of

- Roocky Point showed landward movement in aemount of ebout 600 feet between
1857 end 1956. Decreased rate of eroesion occurred from thereon to Manomet
Point, little change between Mememet and Stege Points, then erosion to
half way to Indian Brook end slight acerétion to the brook. Iittle chanpge
osourred from the breok to Fllisville Hafbor., South from Ellisville Har-
bor, around Lookout Point ‘te Peaked Cliff extreme erovsion ocourred between
1916 and 1956, smounting to a retrest of the shore averaging sbout 450 '
feots From thereon tc the Csnsl there is s predouminence of erosiom except
along the southerly 2,100 feet where artificial fill was placed during ex-
cavation of the Canal. '

21, Prior Cerrective Action end Existing Structures. = This phase
of the study is presented in detail in Appendix F. ZEach structure is
located, mmbered and described in the Appendix end om Plates 2 = 9, In
goneral sea wanlls, revetments and groin systems have been placed through-
out the length of the shore between Pembertom Point and the center of
Duxbury, Brent Rock being the enly location in this portion of the study
ares, where artificial sand £ill hes been placed on the shore. South of
Plymouth Harbor to Cepe Cod Canal there is only sbout 2,600 feet of comw
crete sea wall (6‘7) which extends fyrom the north end of Plymouth Tewn
Beach to a point about 1,300 southward of the south end of the beach.
Revetments are located slong Plymouth (Long) Beach, (66) south from the
ses, wall (70, 7i), aleng north side of Manomet Peint (80), snd between
¥anomet Point and Stege Point (83). Various groin systems are loocated
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throughout. Ses wells and revetments in general heve been effective in
maintaining the position of the shore line, However, these types of
structures, especially ses walls, are subject to overtopping during un-
usual storms which results in demage to the backshore. Sea walls also
ceuse loss of beach in front of them. Maintenance costs of the struc-
tures are high, North of Brant Rock groins appear to have been ineffec~
tive in widening beaches by naturel accrebion. South of Stage Point
groins have been effective in widening beaches and thus protecting the
toe of the bluffs, The artificisl placement of send £ill et Brant Rook,
although in smell quantity, hes provided some additional protection to
the walls and reduced overtopping by storm weves.

22, Profiles. = TField survey work was limited in this study, and
profiles were tsken only at five locations. Detailed date on beach
slopes at profiles are included in Appendix A. The profiles were located
as follows (see Plates 2-9): L profiles from the seos wall to mean low
water at Crescent Beach, 3 profiles at North Scituate Bathing Beach,
oxtending from the sea wall to sbout 13 feet below mean low water;
1 profile along the top of the bar and three cross sections at Menn Hill
Beach in North Scituate; 6 profiles at Brant Rock extending from the sea
well to mean low water; and, L profiles at Plymouth Town Beach, extending
from the sea wall to 18 feet below mean low water. The profiles indicated
foreshore slopes as follows: Crescent Beach 1 on 5 to 1 on 10, North
Seituate Bathing Beach from 1 on 12 40 1 on 25, Mann Hill Beach 1 on 8 bo
1l on 11, Brant Rock 1 on 6 to 1 on 16, and Plymouth Town Beach ebout 1 on
20. The smell amount of comperative data that was available is plotted
with the 1956 profiles on Plate 18, These comparative profiles were not
considered indicative of the normal rate of erosion, nor of the carrying
capacity of the littoral current, sinee protective works end narrow
coarse beaches had prevented further retreet of the banks thereby reduc-
ing the amownt of meterial availeble for trensport from the site, Assumed
profiles were therefore established to derive estimated sand replenishment
values for restored beaches. In a personal commmnicetion Dr. John M.
Zeigler, Woods Hole Oceanographic Institution, reported on e series of
profiles at two locations about 100 feet epart on Duxbury Beach, located
on the seawsrd side of the tombolo opposite the east end of the Powder
Point Bridge. Profiles extended generally from the berm approximately to
the low water lines The profiles appear to change in a cyclic pettern of
irregular time intervals. At the northerly location (Duxbury 4&3 the forew~
shore eroded from September to the latter part of October 1953, pertially
recovered wntil the first week in February 1954, eroded again until the
nmiddle of April, then recovered again umbtil July 1, 1954, A similar
pattern of chenge ooccurred from August 11, 195 to May 6, 1955, The
southerly profile (Duxbury B) followed generally the seme pattern as
Duzbury A for the period August 11, 1954 to May 6, 1955.
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ITI. ANALYSIS OF THE PROBLEM

23, Ceneral, = Wave action iz the principal ceause of demage in
the study eres, both for loss of beach material and demsge to existing
structures. The conditions of shore orientation, rock exposure and
bluff materials differ materially in the several sections of the study
ares, leading to differences in protective requirements and suitebility
of methods of protection. Briefly sumerized, the cheracteristics of
the seversal soctions are as follows:

& Pemberton Point to Point Allerton. - This section
comprises two former islands and cormecting tombolo. The aree is low
and sandy except at Point Allerton, a part of one of the tied islands,
The shore lins has not changed significantly in recent years due to the
high degree of protective works consisbing of sea wells, revetments,
bulkheads and groins. . The protective works are generally in fair teo -
good candition except for the conocrete sea wall along Nantasket Avenue
which ig crumbling and in generally bad condition. The section is in
effect ong headland without eny material supply, but with littoral
forces adequabte to move beach meterial rapidly westward. Maintenance
of exigting wells end revetments appears to be the mozt suiteble method
of protection.

be Point Allerton to Scituate Hs.r'bor. = From Point
Allerton to Scifuate Barbor, the Shore consists of relatively short
pockst beachsg between resistent headlands. There is prac¢tically no
supply of material to the beaches at present. Littoral transport oub
of the pockets sppears to be very smll. Although srtificially placed
£ills would be subject to onshore-offshere movement, losses would
probably be low, except that where waves approsch at an engle such as
at Crescent Beach, groing would be needed to retain the fill, at least
at the downdrift headlend. Concrete ses walls as comstructed result in
loss of protective besch, =snd waves breek over the walls causing demsges
to roads and buildings. Prevention of such demasges could be prevented by
placement end periodie restoration of s protective beach, or by construoce
tion of hesvy revetments of such height as to absorb the wave emergy with-
out being c¢vertopped. ‘

e Soibtuate Harbor to Gurnet Point. - From Scituate Harbor
to Gurnet Point, the conditioms are similar to those in the preceding sec~
+ion except that the lemgths of the pocket bemches sre much greaster. Only
two relatively long pocket beaches, First Cliff to Brant Rock end Brant
Rock to Gurumet Point, ars involved. The North River mouth breaks the cone
tinuwity of the former end much littoral material is stored in its bars.

The First Cliff - Third Cliff secbiom could be compartmented by a Jetty

at its south end and the protective beach could be widened artificiallye.

The rate of loas therefrom would probably be low., The Fourth CLiff =

Brant Rock seection could similarly be improved by artificial placemen®t of
sand possibly with a short jetty at Fourth Ciiff to prevent loss northward
into the mouth of North River with probeble deposition on the spit extend-
ing southwsatward from the Fourth Cliff. Since the Scituate and Marshfield
shores will eventually require periodic nourisiment for their stebilizatiom,

iz



throughout, Sea wallz end revetments in genersl have been effective in
mainteining the position of the shore line, However, these types of
structures, especielly ses wells, are subject to overtopping during un-
usual storms which results in demege to the backshore. Ses walls also
caugse loss of beach in front of them, Maintenance costs of the struc-
turea are high. North of Bremt Rock groins eppear to have been ineffec-
tive in wideming beaches by matural accretion.  South of Stage Point
groins have been effective in widening beaches end thus protecting the
toe of the bluffs, The artificial placement of semd fill et Brgnt Rook,
although in smell quentiby, hes provided some additionel protection to
the walls and reduced overtopping by storm waves.

22, Profiles. = Field survey work was limited in this study, and
profiles were taken only at five locations. Detailed date on beach
slopes at profiles are imcluded in Appendix A. The profiles were located
as follows (see Plates 2-9): L profiles from the sea wall ‘to mean low
water at Crescent Beach, 3 profiles at North Scituste Bathing Beach,
extending from the ses wall to sbout 13 feet below mesn low waters
1 profile along the top of the bar and three cross sections at Mann Hill
Beach in North Scituate; 6 profiles at Brant Rock extending from the sea
wall to mesn low water; end, L profiles st Plymouth Town Beech, extending
fran the sea well to 18 feet below mean low water. The profiles indicated
foreshore slopes as follows: Crescent Beach 1 on 5 to 1 on 10, North
Scituate Bathing Beach from 1 on 12 to 1 on 25, Menn Hill Beach 1 aa 8 to
1 on 11, Brent Rock 1 on 6 to 1 on 16, emd Plymouth Town Beach ebout 1 on
20, The small amount of comparebtive date that was aveilable is plotted
with the 1956 profiles on Plate 18, These comparative profiles were not
considered indicative of the normal rate of erosion, nor of the carrying
capacity of the littoral current, since protective works and narrow
coerse beaches had prevented further retreat of the banks thereby reduc-
ing the smount of materiel availeble for tremsport from the site. Assumed
profiles were therefore established to derive estimeted send replenisiment
values for restored beaches. In e personel commmication Dr. John M.
Zeigler, Woods Hole Oceanographic Institution, reported om & series of
profiles at two locations about 100 feet apart on Duxbury Beach, located
on the seaward side of the tombolo opposite the east end of the Powder
Point Bridge. Profiles extended generally from the berm epproximately to
the low water line, The profiles sppear to chenge in a cyclic pattem of
irregular time intervals. At the northerly location (Duxbury A) the forew
shore eroded from September to the latbter part of Ocbober 1953, pertially
recovered until the first week in PFebruary 195li, eroded again until +the
nmiddle of April, then recovered sgein until July 1, 1954, A similar
pattern of chenge occurred from August 11, 1954 to May 6, 1955, The
southerly profile (Duxbury B) followed generally the same pattern as
Duxbury A for the period August 11, 1954 to May 6, 1955.
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III. ANALYSIS OF THE PROBLEM

2%, Gemeral. = Wave action is the principal csuse of damage in
the study ares, both for loss of beach material end demage to existing
strucbures. The conditiong of shore orientation, rock exposure snd
bluff materials differ materially in the several sections of the study
arsa, leading to differences in protective requirements and suitebility
of methods of protection, Briefly suwmerized, the cheracteristics of
the several sections are as followas .

&, Pemberton Point to Point Allerton. - This seotion
comprises two former islemds and commecting tombolo. The area is low
and sendy except at Point Allerton, s part of one of the tied islands,
The shore line has not changed signifiocantly in recent years due to the
high degree of protective works oonsisting of sea walls, revetments,
bulkheads and groins. . The protective works are generally in fair to
good candition exsept for the concrete ses wall along Nemtasket Avemue
which is crumbling and in generally bad condition. The section is in
sffeoct one headland without eny materiel supply, but with littoral
forces edequate to move beach maberiel rapidly westwerd. MNaintenance
of existing walls end revetments appears to be the most suitable method
of protectiom.

be Point Allerton to Scituate Harbor. - From Point
Allerton to SciTuste Harbor, the shore consists of relatively short
pockst besches between resistent headlands. There is practically no
supply of material to the beaches at present. Iittoral tramsport out
of the pockets appesrs to be wvery smmll. Although artificially placed
fills would be subjest to onshore~offshore movement, losses would
probably be low, except thet where waves approach at an engle such as
at Crescent Beach, groins would be needed to retain the £ill, et least
at the downdrift hsadlend. Concrete sea walls as constructed result in
loss of protective beach, and waves break over the walle causing damages
to roadg and buildings. TPrevention of such demages could be prevented by
placement and periodie restoration of & protective beach, or by construc-
tion of heavy revetments of such height es to absorb the wave energy with-
out being cverbtopped, :

6o Scituate Harbor to Gurnet Point. « From Scituate Harbor
o Gurnet Point, the conditions ere similar to those in the preceding sec-
tion except that the lengths of the pocket beaches are much grester. Only
two relatively long pocket beanches, First Cliff to Branbt Rock and Brant
Rock to Gurmet Point, are involved, The North River mouth breaks the cone
tinuity of the former and much littoral material is stored in its barse.
The Firght Cliff - Third Cliff section could be compartmented by a jebtly
at its south end and the protective besach could be widened artificiallys
The rate of loss therefrom would probably be low. The Fourth Cliff -
Brant Rock seocbion could similarly be improved by artificlal placement of
send possibly with a short jetty at Fourth CLiff to prevent loss northward
into the mouth of North River with probeble deposition on the spit extend-
ing southwostward from the Fourth Cliff. Since the Scituate and Marshfield
shores will eventually require periodie nourishment for their stebilization,
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throughout, Sea walls and revetments in general have been effective in
mainteining the position of the shore line. However, these types of
structures, especislly sea wells, are subject to overtopping during un-
usual storms which results in damage to the backshore. Sea walls also
cause loss of beach in front of them., Maintenance costs of the struc-
burea are high. North of Brent Rook groins appear to have been ineffec-
tive in widening beaches by natural accretion. South of Stege Point
groins have been effective in widening beaches end thus protecting the
toe of the bluffs. The artificial placement of send fill et Brgnt Rook,
although in small quantity, has provided some additionel protection to
the walls end reduced overtopping by storm waves. '

22, Profiles. = Field survey work was limited in this study, and
profiles were teken only at five locetionse Detailed date on beach
slopes at profiles are imcluded in Appendix A. The profiles were located
as follows (see Plates 2-9): L profiles from the sea wall to mean low
water at Crescent Beach, % profiles at North Scituste Bathing Beach,
oxtending from the sea wall to sboubt 13 feet below msan low waters
1 profile along the top of the bar end three oross sectiong at Mann Hill
Beach in North Scituate; 6 profiles st Brant Rock extending from the sea
well to meen low water; snd, L profiles at Plymouth Town Beach, extending
from the ses wall to 18 feet below mean low water. The profiles indicated
foreshore slopes as follows: Crescemt Beach 1 on 5 to 1 on 10, North
Scituate Bathing Beach from 1 on 12 o 1 on 25, Menn Hill Beach 1 am 8 ‘o
1 on 11, Brent Rock 1 on 6 to 1 on 16, and Plymouth Tovm Beach ebout 1 on
20, The small amount of comparetive data that was evailable is plotted
with the 1956 profiles on Plate 18, These compaerative profiles were not
considered indicetive of the normal rate of erosion, nor of the carrying
coapacity of the littoral current, since protective works and narrow
coarse beaches hed prevented further retreat of the banks thereby reduc-
ing the amownt of materisl availeble for tremsport from the site, Assumed
profiles were therefore established to derive estimated sand replenishment
velues for resbored beaches. In a personal commmicetion Dr. John M.
Zeigler, Woods Hole Oceanographie Imstitution, reported on a series of
profiles at two locations about 100 feet spart on Duzbury Beach, located
on the seaward side of the tombolo opposite the east end of the Powder
Point Bridge. Profiles extended generally from the berm approximately to
the low water line. The profiles sppesr Yo change in a cyclic patbtern of
irregular time intervals. At the northerly location (Duxbury A) the forew
shore eroded from September to the latter psrt of October 1953, partially
recovered wntil the first week in Februery 195l, eroded again until the
middle of April, then recovered again until July 1, 1954. A similar
pattern of chenge occurred from August 11, 195l to May 6, 1955, The
southerly profile (Duxbury B) followed generally the seme pattern as
Duxbury A for the pericd August 11, 1954 to May 6, 1955,
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ITI. ANALYSIS OF THE PROBLEM

25, Cemeral. = Wave sction is the principel ceuse of demage in
the study aree, both for loss of beach material and damage to existing
strucbures. The conditionsg of shore orientation, rock exposure and
bluff materials differ materially in the several sections of the study
ares, leading to differences in protective requirements end suitability
of methods of protection. Briefly summerized, the characteristics of
the several sections are as follows: ;

8. Pomberton Point to Poink Allerton. - This section
compriges two foimer islemds end connecting bombolo. The area is low
and sendy except at Point Allerton, a pert of one of the tied islands,
The shore line has not chsnged significently in recent years due to the
high degree of protective warks comgisbing of sea walls, revetments,
bulkheads and groins. The protective works are generally in fair to
good condition except for the conorete sea wall along Nantesket Avenue
which ig crumbling end in generally bed condition. The section is in
offect one headland without any material supply, but with littoral
forces edequate to move beach meterial repidly westwerd. MNeintensnce
of exisbing wmlls snd revetments sppears to be the most suitable method
of protection.

be Point Allerton to Scituate Harbor. - From Point
Allerton to Scituste Harbor, the shore consists of relatively short
pocket beachez between resgistant hesdlandse. There is pracbically ne
supply of material to the beaches et present, Littoral transport out
of the pockets appears tec be very small. Although asrtificially placed
£ills would be subjeet to onshore-~offshors movement, losses would
probably be low, except that where waves approech at an engle such as
at Crescent Beach, groins would be needed to retain the r£ill, et least
at the downdrift headlend. Concrete sew walls as constructed result in
loss of protective beach, and weves breek over the walls causing demegoes
to roads and buildings. Prevenbtion of such deamsges could be prevented by
placement end periodie restormtion of & protective beach, or by construc-
tion of heavy revelments of such height as to sbsorb the wave energy with-
oub belng overtoppad.

¢e Scituate Herbor to Gurnet Point. - From Scituate Harbor
to Gurnet Point, the conditions ere similar to those in the preceding seo-
tion execept that the lempgthe of the pocket beaches are much greaters Only
two relatively long pocket beaches, First Cliff to Brant Rock end Brant
Roek to Gurnet Point, are involwved. The North River mouth breaks the con=
tinuity of the former and much littoral meterial iz stored in its bars.
The First Cliff - Third Cliff sestion could be compartmented by a jotty
at its south end and the protective beach could be widened ertificially.
The rate of loss thersfrom would probebly be low. The Fourth Cliff =
Brant Rock seetion could similarly be improved by artificial placement of
sand poszibly with a short jetby at Fourth Cliff to prevent loss northward
into the mouth of North River with probable deposition on the spit extend-
ing southwsztward from the Fourth ClLiff. Since the Scituate and Marshfield
shores will eventually require periodis nourishment for their stabilizetion,
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it would be despireble for locel interests to mcquire suiteble sand
deposi'hs for that purpose.

d. Werren Cove. = Warren Cove is s short reach exbendins
from & headlend and ending in a spit. Littoral forces tending to produce
drift toward the end of the spit-would no doubt move comsidereble material
if the supply were increased. Beach widening by ertificiel placement with
groins to reduce losses appears to be the most suiteble mesthod .of improve-
ment for the beach. Any plen for nourishing Lomg Beach.would necessitete
e longer jetty at its north end to prevent losses into the herbor chexmels,

©. Rocky Point to Menomet Point., -« From Rooky Point to
Manomet Point the orientetiom 4is suoh thet material eroded from the bluffs

probebly remsing within the reach. If a wider protective or recreational
besch is required, it would probably necessitste structures to extend the
points seeward as elongated headlands to retain the widened beach.

£. Menomet Poinmt to Cod 1. = TFrom Manomet Point
to Cape Cod Can.al erbding sandy bluff‘s probably supply considersble mete~
rial to the beaehes end litteoral forces produce s predominsnt southwerd.
litboreal drift. Groins appear to be effective in widening the beeachese.
There no development necessitates stabilizatiom of the bluffe, they should
-be permitted to recede to provide material to the beaches. With groins to
 retain- the material, the beaches could be expected o build up and evembtu~
ally proteot the toe of the bluffs,

= ' Design Criteria. -~ Proposed protective measures sre designed
to provide protection ageinst ordinery comditions of comparatively fre-
quent occurrence {at least once each year), They are not intended to
provide complete protection to waterfront structures in event of s hur-
ricane or exceptiomel storms of infrequent ocourrence, although evem umder
these conditions some protection will be afforded. Specific design eri-
toria used for protective works are as follews: :

a. Design Tide. -~ The design tide is the maximm eleva-
tion which ocours at least once each yeer. Tide records at Boston indioate
that steges in excess of 3 feet above the plane of mean high weter ccoup
abou-t: cnce each years

- bo Groing, - The horigzontal shore section should ordi-
na.rily heve s top elevetion not lower then the gemersl heigh'b of berms of
existing beaches end & length equal to the berm width of the emtioipeted
beach, In the study ares, the top elevation should be approximtely 5 feet
ebove the plane of meen high water, Berrier groins which are intended te
. completely block passsge of littoral drift or to reduce it considersbly
. should be higher than the anticipated beach berm. Also in the oase of stone
groins it is desireble to have the top elevation about 1 foot higher beceuse
- of the spaces between cover stones, The intermediate sloped sestion should
not be steeper than the slope of the existing foreshore, snd should approxie
mately equal the anticipated beach slope. The top elevation of the outer
section should not be lower than 1 foot sbove the plane of mean low water.
For stone conatruction, the minimwm height of groins should be 3 fest.



Groing should be send tight and firmly esnchored at their shore ends to
prevent flemking. Groin lengths ere generally determined by the shape
of ithe fillet end required width at the updrift end of the space between
_ groins. Stons sizes and side slopes for groins are compubed using the
Iribarren method s desoribed in Technicel Report No. L4 of the Beach

- Erosion Bosrd entitled "Shore Protection Plamming snd Design." The

. design wave used is the maximm wave that cen approsch, without breals
.. ing, in the depth of weter at the groin if the fetch is not a limiting
fecbor. Throughout the study area, such meaximm waves cen be generated
with the awveileble fetch, Blankets of gpalls or orushed stone are used
under stone groins or jetties to minimize sett‘lemen‘b due *bo scours

@s Sand Fillg, ~ Berm elevations of propoaed f£ills are
hased on those of exIsting beech berms. The minimum width of fills is
based on widths found to afford protection in the area. Computed volumes
of fills are based on slopes similar to existing slopes but .fills can be
placed initially to a stesper slope emd permitted to take & maturel slope
under wave action. Based on these criteria berm elevations are approxi=-
mately 5 feet above mesn high wetor snd beach widths sbove mesn high water
are epproximately 125 feet with fill slopes of 1 on 20 to 1 on 30, Suit-
eble send for beach £ills would heve size end gradation cherscteristics
similar to those of the sand components of the existing material en beachese»
In cases where protective structures along the shore prevent naturel erosion
and the transporb is less than the transport capacity of the littoral cur-
rents it is assumed that provision of a wide beach will increase the drif%
movement to e quentity more nearly eqml to the normel carrying capacity.
In this area the average annuel recession is about 2 feet. The replenishment
guentity is estimated to be about 3,000 cubic yards of suiteble semd per yeear
at each beach. For the purpose of detailed design of beach f£ills, the inves-
tigations of materiels on the beaches and in proposed borrow aress given in
this report must be supplemen‘bed when plensg and specifications are being

preparod.

IV. PLANS OF IMPROVEMENT

25. Qemerel. - The formel application (as amended) requested detailed
investigation of fon of five beaches in the study area, Crescent Beach in Hull, The
Glades in Socituste, Worth Scituate Beach in Secituate, Brsnt Rock Beach in
Marshfield and Plymouth Town Beach in Plymouth. Detailed plams of improve-
ment have been prepared for these aress and for the more important inter-
vening ereas general suggestions as to type of improvement which may be
used are disocussed., This informetion follows in geogrephic order.

26e Nentesket Besch. (Plste 2) -~ Nentasket Beach iz a beach about

3% miles long tying Allerton Hill end Atlentic Hill together. The problem
at thiz beach concerns the recurrence of gravel om the foreshore msking the
beach less desirsble from the stendpoint of both comfort end appearsnce.
Logal interests also indicate that narrowing of the north end, as indiceted
by shore line change data, has oceurred during the last few yoars. . Thg L
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it would be desirable for local interests to acquire suiteble send.
depcsi‘bs for that p*urpose.

"do Werren Cove, = Warren Cove is a short reach extending
frmn & headlend snd ending in & spit. Littorael forces tending to produce
drift toward the end of the spit:would no doubt move considersble material
if' the supply were increased. Bemch widening by artificlal placement with
groins to reduce losses appeays to be the most suiteble method of improve-
ment for the beach. Any plen for nourishing long Beach-would necessitate
e longer jetty at its north end to prevent losees into the harber chexmels.

e. Rocky Point to Memomet Point. - From Rocky Point to
Menomet Point the orientution :is suoh that materiesl eroded from the bluffs

probably remaing within the reach. If a wider protective or reoreational
beach is required, it would probebly nesessitate sbtrustures to extend the
points seaward as elongated headlands to retein the widened beach.

£o omot Point to Cod lo = From Mancme'h Point
“to Cape Cod Camel, erbding sandy bluffa probably supply considerable mate-
riel to the beaches end littoral forces produce s preduminsnt -southward
littorel drif%, Groins appear to be effective in widening the beaches.
- Where no development necessitetes stebilization of the bluffs, they should
be permitted to recede to provide material to the beaches. With groins to
retain the material, the beaches could be expeoted to build up and eventu-
elly protect the toe of the bluffs,

elis Design Criterim. - Proposed protective measures sre designed

. to provide protection against ordinary conditions of comparstively fre-
quent occurrenmce {at least once each year). They are not intended ‘to
provide complete protection to waterfront structures in event of a hur-
ricene or exceptiomnl storms of infrequent occurrence, although even under
these conditions some protechtion will be afforded. Specific design cri-
teria used for protective works are as follews: o

8. Dopign Tide, = The design tide is the maximm eleva-
tion which ocours at least once each year. Tide records et Boston indicate
that steges in excess of 3 feet above the plane of mean high water ooou;r
a'bou'!: once each year.

. bo Groins, = The horizontal shore section should ordi-
nar:.ly heve a top elevation not lower then the general height of berms of
existing beaches end a length equal to the berm width of the enticipated
beach, In the study area, the top elevation should be approximetely 5 feet

ebove the plane of meen high water., Barrier groins which are intended to

- completely block passage of littoral drift or to reduce it comsiderably
should be higher than the anticipated beach berm. Also in the case of stone

groins it is desirsble to have the top elevation sbout 1 foot higher beceuse
of the spmces betwesn cover stones, The intermediate sloped section should

not be steeper then the slope of the existing foreshore, amd should approxie
nmately equal the anticipated beach slope. The top elevation of the outer
section should not be lower than 1 foot above the plane of mean low waters

For sgtone construction, the minimuwm height of groins should be 3 feet.
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Groins should be sand tight and fizmly enchored at their shore ends to
provent flenmking. Groin lengths sre gemerally determined by the shape
of tthe fillet and required width at the updrift end of the spece between
- groins. Stone sizes and side slopes for groins are computed ueing the
Iribarren method as desoribed in Techmicel Report Noe. L of the Besch.
Erosion Board entitled "Shore Protection Plamming end Design." The .
design weve used is the maximum wave that cem approach, without bresls
ing, in the depth of wabter at the groin if the fetch is not o 1imiting
fagbtor. Throughout the study sres, such maximm weves cen be generated
. with the availeble fetch. Blenkets of spalls or grushed stome are used
wder stone groina or jetties to minimize settlemen‘b due to scour.

g. Sand Fills, = Berm eleva.tions of proposed fills ere
based on those of eXisting beach berms., The minimm width of fills is
bagsed on widths found to afford probection in the aree. Computed volumes
of £ille are baged on slopes similar to existing slepes dut fills can be
placed initially to a steeper slope snd permitted to teke & natural slope
under wave actiom. Based on these criterie berm elevations are approxi-
-mately 5 feet sbove mean high water and beach widths above mesn high water
ero approximately 125 feet with fill slopes of 1 on 20 %0 1 on 30, Suit-
able sand for beech £ills would have size and gradation chersoteristics
similar to those of the send components of the existing material on beaches.
In cages where protective structures alomg the shore prevent naturel eroaion
- and the- transporb is less than the transport capscity of the littoral cur-
rents it is assumed that provision of a wide beach will inorease the drift
movement to & quantity more nearly equal to the normal cerrying cmpacity.
In this area the average annual recession is ebout 2 feet. The replenishment
guentity iz estimated to be about 3,000 cubic yards of suiteble sand per year
at each beach. For the purpose of deteiled design of beach fills, the inves-
tigations of meteriels on the beaches and in proposed borrow areas givem in
thig report must be supplementeri when plang and specificatione sre being

preparede
IV. PLANS OF IMPROVEMENT

. 25. Qeneral. ~ The formal application (as amended) requésted detailed
investigetion of five beaches in the study ares, Crescent Beach in Hull, The
Glades in Scituate, Worth Seituate Beach in Scituate, Brant Rock Beach in
Mershfield and Plymouth Town Beach in Plymouth. Detailed plans of improve-
ment have been prepered for these areas and for the more importent inter-
vening areas general suggestions as to type of improvement which mey be
used are discussed. This information follows in geogrephic order.

_ 26. Nentesket Beach. (Flate 2) - Nantesket Beach is e beach about
3%—' miles long tying Allerton Hill snd Atlantic Hill together. The problem
at this beach concerns the recurrence of gravel on the foreshore meking the
‘beach less desirable from the stendpoint of both comfort snd sppearsmnce.
Local interests also indicate thet narrowing of the north end, as indicated
by shore line ‘change data, has ocourred during the last few yea.rso ‘The .
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it would be desirable for loeal interests to a.cquire suitable sand .
dsposi‘hs for that purpose.

d. Warren Govve. ~ TWarren Cove is a short reach ex‘bending
fram a. headland and ending in s spit. Littorel forces tending to produce
drift toward the end of the spif-would no doubt move considersble material
if the supply were incressed. Besoh widening by ertificlel plscement with
groins to reduce losses sppeays to be the most suitable method .of improve-
ment for the beach. Any plan for nourishing Long Beach-would necessitete
& longer jetty at its north end to prevemt losses into the herbor chammels.

8. Rocky Point to Menomet Point. -~ From Rocky Point to
Monomet Poimt the orientatdom dis such thet meteriel ercded from the bluffs
probably remming within the reach. If a wider protective or recreatiomal
beach is required, it would probsbly necessitate structures to extend the
pointe seawsrd es elongated headlands to retain the widened beach.

£. Manomet Point to Ospe Cod Cenel. - From Nenomot Point
to Ge.pe Cod canal eroding sendy bluffs probably supply considersble mste-
rial to the beaehes and littoral forces produce a predminant -southward
litterel drift., Groins appear to be effective in widening the beaches.
Where no development necessitates stebilizetion of the bluffs, they should
. he permitted to recede to provide material to the beaches. With groins to
rotain the material, the beaches could be expected to build up and eventu~
ally protect the toe of the bluffs,

2. Design Criteria. ~ Proposed protective measures are designed
to provide protection againa‘b ordinary conditions of comparatively fre-
quent occcurrence (at least once each yeer). They are not intended to
Provide complete protection to waterfront structures in event of a hur-
ricane or exceptiumml storme of infrequent ¢ccurrence, although even vmder
these conditions same protection will be afforded. Specific design cri-
toria used for protective works are as follows: o

8. Design Tide. = The design tide is the maximm eleva-
tion which ocours at least once each year. Tide records at Boston indicate
that steges in excess of 3 feet above the plane of mean high water ccour
" about once eaeh Yeare

" bo Groins. = The herizontal shore seotlon ghould ordi-
ne.rily have s top elevetion not lower then the genersal heigh‘b of berms of
exigting beaches end a length equal to the berm width of the emticipated
beacho In the study area, the top elewmtion should be apprﬁoadmately 5 feet
ebove the plane of meen high water. Barrier groins which are intended to

. completely block passege of littoral drift or to reduce it considerably

" should be higher than the articipated beach berm. Alsc in the .case of stome
groins it is desirsble to have the top elevmtion sbout 1 foot higher because
of the spaces between cover stones, The intermediate sloped sestion should
not be stecper then the slope of the existing foreshore, and should approxi«
mately equal the esnticipated beach slope. The top elevation of the ouber
section should not be lower than 1 foot ebove the plane of mean low water.
For stone construction, the minimum height of groins should be 3 feet,

13



Groins should be sand tight and firmly enchored at their shore ends to
provent flenking. Groin lengths are generally determined by the shape
of ithe fillet and required width at the updrift end of the space betwoen
- groins. Stons sizes and side slopes for groins are computed using the
Iribarren method as desoribed in Technicsl Report No. L of the Beach

.- Erosion Board entitled "Shore Protection Plamming snd Design." The.

- design wave used is the maximum wave that cen epproech, without break-
- ing, in the depth.of water st the groin if the fetch is not a limiting
Pector. Throughout the study ares, such maximwm waves can be generated
- with the available fetch. Blanksts of spalls or crushed stone are used
under stone groins or jetties to minimize settlement due to scour.

- ©. Send Fills, = Berm elevations of proposed fills are
based on those of eXistin g beach berms. The minimum width of fills is
‘based on widths found to afford protection in the ares. Computed volumes
of £ills ars based on slopes similar to existing slopes but fills can be
placed initially to a steeper slope and permitted to take s natural slope
‘under wave action. Based on these criteria berm elevations are spproxi-
metely 5 feet ebove mesn high weter end beach widths ebove mean high water
are spproximately 125 feet with f£ill s'lopes of 1 on 20 to 1 em 50, Suit-
able send for beach £ills would heve size end gradation cherscterisbties
- gimilar to those of the sand components of the existing material on beaches.
In cases where protective structures along the shore prevent natursl eresion_
and ‘the transport is less them the transport capseity of the 1ittoral ‘cur-
rents it is assumed that provisien of a wide beach will inorease the drift
novement to & quentity more nearly equal to the noxmel carrying eapecity.
In this ares the eversge annuel recession is sbout 2 feet, The replenishment
quentity is estimated to be about 3,000 cubic yards of suitable sand per yeer
at each besch. For the purpose of detsiled design of beech £ills, the inves-
tiga‘b:‘i.ons of meteriels on the beaches and in proposed borrow areas given in
this report must be supplemented when plans and specifications are being

prepared.
IV. PLANS OF IMPROVEMENT

- 25, Gemeral. The formal application (as smended) requested detailed

investigation of five beaches in the Study. ares, Crescent Beach in Hull, The
Glades in Scituste, North Seituate Beach in Scituate, Brant Rock Beech in
¥pyshfield and Plymouth Town Beach in Plymouth. Detailed plens of improve-
ment heve been prepared for these arees and for the more importent inter-
vening erees general suggestions as to type of imprevement which may be
used are discussed, This information follows in geographic order. .

- .26, Yentasket Beach. (Flate 2) - Nantasket Besch is s Besch aboutb
35 miles icrng tying Allerton Hill end Atlantic Hill together. The problem
at this beach concerns the recurrence of gravel m the foreshore meking the
beach less desirgble from the stendpoint ef both comfort snd appearsnce,
- Logal interests alsc indicate thet marrowing of the north end, as indiceted
‘by shore line chenge data, has ccourred during the 1ast few years. The .
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i% wonld be desireble for local interests to acquire sm‘ba‘ble send
deposits for thet purpose.

. 4. Warren Cove, - Warren Cove is a short reach exbending
fram & headlsnd and ending in & spite Littoral forces tending to produce
drift towerd the end of the spit-would no doubt move comsidersble material
if the supply were incressed. Beach widening by artificiel plsocement with
groins to reduce losses appears to be the most suitable method .of improve-
ment for the beach. Any plen for nourishing Long Beach-would neceasitate
e longer jetty et its north end to prevent losses into the harbor chermels.

€. Rocky Point to Menomet Point, - From Rock# Point to
Munomet Point the orientatiom ds such that material ercded from the bluffs

probebly remaing within the reach. If a wider protective or recreational
beach is required, it would probebly necessitate strugtures to extend the
points seewerd es elongsted headlends to retein the widened beach.

£. Monomet Point to Cape Cod Censl., = From Manomet Point

to Cape Cod Ganal,, eroding sendy bluffs probably supply considereble mate-
‘rial to the beaches end littoral forces produce s predeminsant -southward
litbtorel drifb. Groins appear to be effective in widening the beaches.
Where no development necessitetes stebilization of the bluffs, they should
be permitted to recede to provide materiel to the beaches. With groins to
retain the material, the beachea could be expected to builld up and eventu-
ally protect the toe of the bluffs.

2h, Design Criteria. - Proposed protective measures sre designed
. to provide protection against ordinery conditions of comparatively fre-
" quent occurrence (at least once each yesr). They are not intended to
rrovide complete protection to waterfront structures in event of a hur-
ricene or exceptional storms of infrequent ocourrence, although even under
these conditionas some protection will be afforded. Specific design cri-
teria used for protective works are ag follows: o

_ &o Dosign Tide. = The design tide is the maximm eleva-
tion which ocours at least once each year. Tide rscords at Boston imdicate

that stapes in excess of 3 feet above the plane of mean high water cocur

‘ abou‘b cnce each year.

- bo Groins., = The horizontal shore section should ordi-
nar:n.ly have a top elevebion not lower them the general height of berms of
existing beaches end a length equal to the berm width of the emticipated
beachs In the study ares, the top elewation should be epproximately 5 feet
. obove the plane of meen high water. Barrier groins which are intended to
. completely block passage of littoral drift or to reduce it considersbly

. ."should be higher than the snticipasted besch berm. Alse in the .cage of stone

groing it is desirable to have the top elewvation ebout 1 foot higher because
of the spaces between cover stones, The intermediate sloped section should
not be stesper thean the slope of the existing fereshore, snd should approxi=
mately equel the anticipated beach slope. The top elevation of the outer
section should not be lower than 1 foot above the plane of mean low waters
For stone comstruction, the minimwm height of groins should be 3 feet.
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Groins should be send tight and firmly enchored at their shore ends to
‘prevent flenking. OGroin lengths are generally determined by the shape
of ithe fillet end required width at the updrift end of the space between
groins. Stone sizes and side slopes for groins -ere computed using the
Iribsrren method as described in Technicel Report Noe l} of the Besoch

. Erosion Boerd entitled "Shore Protection Plamming end Design." The
[ design wave used is the maximum wave that cen aepproach, without bresk-

- ing, in the depth of weter at the groin if the fetch is nobt a 1imiting
factor. Throughout the study area, such maximm wavey cen be genersted
with the awailable fotch. Blankets of spalla or srushed stome are used
vnder stone groine or jetties to minimize settlemen'b due to scours

@. Sand Fillg. - Berm elevations of pr0posed £ills are
based on those 6f eXisting beach berms. The minimum width of fills is _
‘baged on widths foumd to afford protection in the ares. Computed volumes
of f£ills are baged on sicpes similar to exigting slepes but fills ocan be
placed initially to e stecper slope end permitted to take e maturel slope
under weve action. Based cn these criteria berm slevations ere approxi-
mately 5 feet above mean high water end beach widths above mesn high water
are spproximetely 125 feet with £ill slopes of 1 on 20 to 1 om 30, Suit-
eble sand for beach £ills would have size end gradetion cheracteristics
gimilar to those of the sand compoments of the existing materiel on beaches.
In cases where protective structures along the shore prevent na‘bural eroaion
and the 't;ransport is less then the trensport capacity of the littorsl cur-
rents it is essumed that provision of a wide beach will increase the drift
movement te a quentity more nearly equal to the normel carrying capacity.

In this area the average annuel recession is sbout 2 feet, The replenishment
quentity is estimated to be about 3,000 aibic yards of suitable gand per yesr
at oach beach. For the purpose of deteiled design of beach £ills, the inves-
tiga'biom of meterisls on the boaches and in proposed borrow arsas givem in
this report must be supplemented when plans and apecifications are being

prepared,
IV, PLANS OF IMPROVEMENT

25, Gemerale = The formal epplicetion (as smended) requested deteiled
investigation of five beaches in the sbudy ares, Crescent Beach in Hull, The
Glades in Scitusmte, Worth Scituate Beach in Scituate, Bramt Rock Beach in
Marshfield and Plymou*t:h Town Beach in Plymouth. Detailed plens of improve-
ment have been prepared for these areesz and for the more importent inter-
vening areas genersl suggestions as to type ef improvement which may be
used are disocussed. This informetion ffollows in geographic order. .

. 26, Nentaslet Beach. (Plste 2) - Nantesket Besch is & beach about

3 miles long tying Allerton Hill end Atlantic Hill together. The problem
et this beach concerns the recurrence of gravel om the foreshore meking the
beach less desirable from the stendpoint of both comfort and appesrence.
Locel interests also indicste that narrowing of the north end, as indicated
by shore line change da't;a, has ocowrred during the last fow yoors. The .
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it would be desireble for locel interests to mcquire suitable sand
deposi‘bs for-tha.‘b purpose.,

4. Werrem Cove, = Warren Cove is s short reach exbending
froam' a hea.dland end ending in e spit. Lidtorel forces temding to preduce
drift toward the end of the spii-would no doubt move oonsidersble meteriel
if the supply were increased, Beach widening by artificiel placement with
groins to reduce losses appeayrs to be tlie most suiteble method -of improve-
ment for the beach. Any plen for nourishing Long Beach.would necessitate
a longer jetty at its north end to prevent losses into the harbor charmels.

@. Rocky Point to Menomet Point., - From Rocky Point to
Manomet Point the orientatiomn dis such thet material erpded from the bluffs
probably remains within the reach. If a wider protective or reoreational
-beach is required, it would probebly necessitate structures to extend the
points seawerd es elongated headlends to retain the widened beache.

' £o Manomet Point to Cape Cod Canel. = From Ma.nmet Point
to Cape Cod Cansl, eroding sendy bluffs probably supply considersble mate-

rial to the beaehes end littoral forces produce s predominsnt southwsrd
littorel drift, Groina sppear to be effective in widening the beachese
Where no develeopment necessitates stebilization of the bluffs, they should
be permitted to recede to provide material to the beaches. With groins to
retain the material, the beaches could be expected to build up and eventu-
elly protect the 'boa of the blui‘fs.

oh, ‘Design Criterias ~ Proposed protestive measures sre designed
to provide protection ageinst ordinary conditions of comparatively fre-
quent ocourrence (et least once each year)., They are net intended to
provide complete protection to waterfront structures in event of a hur-
ricane or exceptiomel storms of infrequent occurrence, aslthough even under
these conditions same protection will be afforded. Speecific desipn cri-~
torie used for protective works are as follows: .

8. Design Tide. = The design tide is the maximum eleva-
tion which ocours at least once each year. Tide records et Boston indiocste
that stepges in oxcess of 3 feet above the plane of mean high water ooour

~about once each year.

: -}_)_o Groins, = The horigzontal shore section hould ordi-
nerily have a top elevation not lower then the genersl height of berms of
existing beaches and a length equal to the berm width of the snticipated
beach, In the study area, tho top elevation should be epproximetely 5 feet
above the plane of mean high water. Barrier groins which are intended to
.. completely block passage of littoral drift or to reduce it considerably
~ should be higher then the anticipated beach berm. Also in the cese of stone
groing it is desirable to heve the top elevation sbout 1 foot higher because
. of the spaces between cover stones, The intermediate sloped section should

not be steeper than the slope of the existing foreshore, and should spproxi-
netely equal the anticipated beach slope. The top elevatiom of the ouber
section should not be lower than 1 foot sbove the plane of mean low watere
For stone comstruction, the minimwm height of groins should be 3 feeto
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Groins should be send tight and firmly enchored at their shore ends to
prevent flenking. Groin lengths are generally determined by the shape
of ithe fillet snd required widih at the updrift end of the space between
groins, Stone sizes end side slopes for groins are computed using the
Iribarren method as desoribed in Techmicsal Report No. li of the Besch
Erosien Board entitled "Shore Protection Plamning end Design." The

©design wave used is ‘the maxiemmmm wave that csn spproach, without bresk-

-ing, in the depth of wabter at the groin if the fetch is not a 1 imiting
- factor. Throughout the study area, such maximum waves cem be generated
with the aveileble fetch. Blankets of spalls or erushed stone are used
under stone groins or Jetties to minimize settlement due to scour.

&, Sand Fills, - Berm elevations of proposed fills are
based on those of exIsting beach berms. The minimum width of fills is
besed on widths found to afford protection in the area. Computed volumes
of £ills are based on slopes similar to existing slopes but fills cen be
pleced initially to s steeper slope end permitted to take s naturel slope
vnder wave action., Based on these criteria berm elevations are approxi-
mately 5 feet above mesn high water and beach widths ebove mean high wmter
are approximately 125 feet with £ill slopes of 1 on 20 to 1 em 30. Suit-
shle sand for beach f£ills would heve size and gradeation charecteristics
similar to those of the sand components of the existing materiel on beaches.
In cases where protective structures along the shore prevent naturel’ erosion
and the transport is less then the trensport capacity of the littoral ocur-
rents it is assumed that provision of e wide beach will incresse the drift
movement to a quentity more nearly equal_. to the normal carrying capacity.
In this ares the average annuel recession is sbout 2 feet. The replenishment
quantity is estimated to be about 3,000 cubic yards of suiteble send per year
at each beach. For the purpose of deteiled design of beach fills, the inves-
tigations of materisls on the beaches and in proposed borrow ereas given in
this report must be supplemented when plens and specifications are being

prepa.redo
IV. PL&I\TS OF TMPROVEMENT

25. General. = The formel spplication {as amended) requésted detailed
investigetion of five beaches in the study area, Crescent Beach in Hull, The
Glades in Scituate, North Scituate Beach in Seituate, Brant Rock Beach in
Marshfield snd Plymouth Town Beach in Plymouth. Detailed plans of improve-
ment have been propared for these aress and for the more impertent inter-
vening areas general suggestions as toc type of improvement which may be
used are discussed. This infomation follows in geographic order. .

, 26° Naptesket Besch. {Flate 2) -~ Nentasket Beach is a beach a‘bou'b
3%— miles long tying Allertom Hill end Atlantioc Hill together. The problem
et this beach concerne the recurrence of gravel on the foreshore meking the
beach logg desirable from the stendpoint of both comfort and appearsnce.
Locel interests elso indicate that narrowing of the north end, as indicated
by shore line chenge data, has ocourred during the last fow yearsn. The
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it would be despirable for local in’terests to acquire suitable sand
deposi'bs :t"or -that purpose.

d. Warren Cove., - Warren Cove is s short reach exl:endi.ng
from e headlend end ending in a spit. Littoral forces tending to produce
drift toward the end of the spit-would no doubt move considersble materisl
if the supply were increased. Beach widening by artificial placement with
groins to reduce losses sppeays to be the most suiteble methed .of improve-
ment for the beach. Any plam for nourishing Lomg Beach-would necessitate
e longer jetty at its north end to prevent losses into the harbor charnels,

e- Rocky Point to Menomet Point. - From Rocky Point to
Msnomet Point the orientation is such thet material eroded from the bluffs
probebly remeins within the reach. If a wider protective or recreatiomal
beach is required, it would probsbly necessitate strugtures to extend the
pointes seawerd es olongated head_lands to retain th'e widened beach.

Lo Manmomet Point to Cape Cod Cans.lo = From Manomet Point
to Cape Cod Cemal, eroding ssndy bluffs probably supply considerable mate-
riel to the beaohes end littorel forces produce s predominsnt southwsrd
littoral drift. Groins appear te be effective in widening the beaches.
Where no development necessitates stebilization of the bluffs, they should
be permitted to recede to provide materiel to the beaches. With groins to
retain the materisl, the beaches could be expected to build up and eventu-
" ally protect the toe of the blui‘fsa

= 2lis Design Criteria. - Proposed protective measures are designed
to provide protection ageinst ordinary ocomditions of comparatively fre-
guent oocurrence (at least cnce each year). They are net intended to
provide complets protesction to waterfront structures in event of a hur-
ricane or exceptiomal storms of infrequent ocourrence, although even under
these conditions some protection will be afforded. Specific design ¢ri-~
teria used for protective works are as follows: o

. Design Tide, = The design tide is the maximum elevae~
tion which ocours at least once each year, Tide records st Bostom indicate
 that steges in excess of 3 feet sbove the plane of mean high water oocur
- ebout once ee.ch yeare

bo Groins. = The horizontal shore section should ordi-
nar:l.ly have e top elevetion not lower then the general height of berms of
existing beaches and & length equal to the berm width of the enticipeted
beechs In the study area, the top elewation should be approximtely 5 feet
~ above the planse of mean high watere. Barrier groins which are intended to
- completely block passsge of littoral drift or to reduce it considerably
" should be higher than the anticipated beach berm, Also in the case of stone
groing it is desireble to have the top elevation about 1 foot hijgher because
of the spacss between cover stones, The intermediate sloped section should
not be steeper than the slope of the existing fareshore, and should approxi-
nately equal the anticipated beach slope. The top elevation of the ouber
section should not be lower than 1 foot ebove the plane of mean low water,
For storne construction, the minimum height of groins should be 3 feet.
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Groins should be ssnd tight and firmly snchored at their shore ends to
prevent flanking. Groin lengths are generally determined by the shape
of ithe fillet and required width at the updrift end of the space between
groins. Stons sizes and side slopes for groins are computed using the
Irfbarren mothod as desoribed in Technicsl Report Noe li of the Beach
Erosion Boerd entitled "Shore Protection Plamning and Design." The.
design wave used is the meximum wave that cen appromch, without breek-
ing, in the depth of watber et the groin if the fetch is not a limiting
factor. Throughout the study asres, such meximum waves can be generated
with the availsble fetch. Blankets of spalls or orushed stone are used
under stone groins or Jetties to minimize settlement due to scour.

8. Send Fills., -~ Berm elevetions of proposed fills are

based on those of eXisting beach berms. The minimum width of fills is.
besed on widths found Yo afford protection in the aresa. Computed volumes
of fillg are based on slopes similar to existing slopes but .fills can be
placed initially to a steeper slope end permitted to take a natwral slope
under weve action., Based on these criterie berm elevations are approxi-
mately & feet above mean high water and beach widths above mean high water
are approximately 125 feet with £ill slopes of 1 on 20 to 1 em 30, Suit~
sble send for beach £ills would- have size snd gredation characteristics
 similar 4o those of the ssnd compenents of the existing material onm beaches.

In cases where protective structures along the shore prevent na‘bural erosiog
and the trsnsport is less than the transport cepacity of the littoral ‘cur-
rents it is assumed that provision of s wide beach will inorease the drift
movement to & quantity more nearly equal to the normel cerrying capacity.
In this area the average annual recession is about 2 feet, The replenishment
quantity is estimated to be sbout 3,000 cubic yards of suiltable sand per year
at oach beach., For the purpose of detailed design of beech fills, the inves-
tigetions of materials on the boaches and im proposed borrow areas given in
this report must be supplemented when plens and specifications are being

prepared.
IV. PLANS OF IMPROVEMENT

_ 25. General. = The formal spplicetion (as smended) requésted deteiled
investigaetion of five beaches in the study erea, Crescent Beach in Hull, The
Glades in Scituste, North Scituate Beach in Seituate, Bremt Rook Beech in
Marshfield and Plymouth Town Beach in Plymouth. Detailed plamns of improve-
ment have been prepared for these sress snd for the more importent inter-
vening ereas general suggestions as to type of improvement which may be
used are discussed. This information fcllowe in geographic order.

26, HNentesket Beach. (FPlate 2) - Nantasket Besch is a beach sbout
%% m‘iles 1ong tying Allerton Hill and Atlentic Hill together. The problem
et this beach concerns the recurrence of gravel on the foreshore making the
beach less desirable from the standpoi.nt of both comfort end appesrsnceo

by shore line change data, hs.s ooourred’ during the la.st fow yearso Ihe
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it would be desireble for local inberests to scquire suiteble sand
deposits for that purpose.

- d. Warren Cove. = Warren Cove is s short reach extending
from & hesdland end ending in e spit. Libtorel forces tending to produce
drift toward the end of the spit-would no doubt move comsidersble msteriel
if the supply were increased. Beesch widening by ertificisl placement with
groins to reduce losses sppears to be the most suitable method of improve-
ment for the beach. Any plen for nourishing Long Beach-would necessitete
e longer jetty at its north end to prevent losses into the harbor chermels.

e. Rocky Point to Memomet Point, = From Rocky Point to
Manomet Point the orientefiom ds such thet material eroded from the bluffs
probebly remains within the reach. If a wider protective or recreatiomnal
beach is required, it would probebly necessitate strugtures to extend the
pointe seawnrd as elongeted headlends to retain the widered beach.

- £+ Menomet Point to Cape Cod Cansl. = From Manme'b Point
to Cape Cod Cemal, erdding sandy bluffs probably supply considersble mate-
rial to the beaches emd littoral FPorces produce a preduminant -southward
littoral drift. Groins appsar to be effective in widening -the beaches.
Where no development necessitates stebilization of the bluffs, they should
be permitted to recede to provide meterial to the beaches. With groins to
retain the material, the beaches could be expected to bu:lld up and eventu-
ally protect the 'boe of the bluffsas

: 2. Design Criteria. - Proposed protective measures are designed
to provide protection agsinst ordinary comditions of comparatively fre-
quent: occurrence (at least once each year). They are not intended to
provide complete protection to waterfront structures in event of a hur-
ricene or exceptiomal storms of infrequent ocourrence, although even under
these conditions some protection will be afforded. Specific design eri-
teria used for protsctive works are as follows:

as Desipm Tide. ~ The design tide is the maximm elova-
tiom which ocours a¥ lesst once esoch year. Tide records at Boston indicate
that steges in excess of 3 feet above the plane of mean high water ooour
abou‘l: once ee.eh year.

' bo Groing., « The horizontal shore section should ordi-
narily have a top elevation not lower them the general height of berms of
existing beaches and a length equal to the berm width of the emntiocipated
beachs In the study area, the top slevation should be appr‘oudmtely 5 feoet
above the plane of mesn high water. Barrier groins which sre inbended to

-+ completely block passage of littoeral drift or to reduce it comsidersbly
should be higher than the enticipated beach berm. Also in the case of stone
groing it is desirsble to have the top elevation sbout 1 foot higher becesuse
- of the spaces between cover stones, The intermediate sloped section should
not be steeper then the slope of the existing foareshore, end should approxie
mately equal the anticipated beach slope. The top elevatiom of the outer
section should not be lower than 1 foot sbove the plane of mean low wabere
For stome construction, the minimum height of groins should be 3 feet.
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Groins should be send tight end firmly enchored at their shors ends to
provent flanking. Groin lengths are generally determined by the shape
of ithe fillet and required width at the updrift emd of the space between
groins. Stone sizes and side slopes for groins are computed ueing the
Iribarren method as described in Technical Report Noe I of the Besch
Erosion Board entitled "Shore Protection Plamming snd Design."  The .
design wave used is the maximwr wave that cen approach, without break-
- ing, in the depth of wator at the groin if the fetch is not o limiting
factor. Throughout the study area, such maximum waves can be generated
with the available fetch. Blenksts of spalls or crushed stone are used
under stone groins or jetties to minimize settlement due %o scours

G Sand Fills, - Berm elevations of proposed fills are
based on those of existing beech berms., The minimum width of fills is
besed on widths foumd to afford protection in the aree. Computed volumes
‘of fills are besed or slopes similar to existing slepes but fills can be
placed initially to a steeper slope end permitted to take a naturel slope
under wave action. Based on these criteria berm slevations ere approxi-
mately 5 foet sbove mean high water end beach widths above meen high water
are spproximetely 125 feet with fill- slopes of 1 on 2 t¢ 1 om 30, Suit-
able sand for beach £ills would have size and gredation chersmoteristics
similar to those of the sand components of the existing material on beaches.
In cases where protective structures along the shore prevent na'bural erosio;;
and ‘the transport is less than the transport capecity of the littoral cure
rents it is assumed that provision of a wide beach will increase the drift
movement to a quantity more nearly equel to the normel carrying capecity.
In this area the average annusl recession is sbout 2 feet, The replenishment
quentity is estimsted to be about 3,000 cubic yards of suitable sand per yesr
et oach beach. For the purpose of detailed design of beech f£ills, the inves-
tigations of materiels on the beaches end in proposed borrow areas given in
this report must be supplemented when plang and specifme.tions are beoing

prepared,
Iv. DPILANS OF IMPROVEMENT

25, . Genersl. = The formel epplicetion (as amended) requésted detailed
mvestigation of five beaches in the study area, Crescent Beach in Hull, The
Glades in Scituste, North Scituate Beach in Scituate, Brent Rock Beach in
Marshfield and Plymouth Town Beach in Plymouth. Detailed plems of improve-
ment have been prepared for these areas and for the more impertent inter-
vening ereas general suggestions ss to type of improvement which may be
used are discussed. This informstion follows in geographic order. -

26, Nentasket Beach. (Plate 2) ~ Nentesket Beach is e beach sbout
3—-— miles long tying Allerton Hill end Atlantic Hill together. The problem
et this beach concerns the recurrentce of gravel om the foreshore meking the
beach less desirsble from the standpoint of both comfort and sppearsnce.
~  Local imterests also indicete that marrowing of the north end, as indicated
by shore 1ine chenge dete, has ocourred during the last few yoars. . Th_q_ -
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it wounld be desirsable for local irrbereets to acquire suiteble sand
deposits fcr that purpose.

d. Warren Cove. - Warren Cove is & short reach extending
from & hoadland and ending in e spit. Littoral forces tending to produce
drift toward the end of the spit-would no doubt move comsidersble material
if the supply were incressed. Beach widening by artificlel placement with
groins to reduce losses appears to be the most suiteble method of improve-
ment for the beach. Any plen for nowrishing Long Beach.would necessitete
& longer jetty at its north end to prevent losses into the harbor chermels,

8. Rocky Point to Manomet Point. - From Rocky Point to
Menomet Point the orientetion dis such thet materisl eroded from the bluffs
probebly remains within the reach. If a wider protective or recreaticmal
beach is reguired, it would probebly necessitete strushures to extend the
points seaward as elongeted headlands to re-bain th'e widened beach.

£o omet Point to Cgpe Cod Cane.lo = From Manemet Point
to Cepe Cod Ga.nal eroding sandy bluffs probably supply considerable mate-
risl to the beaches end littoral forces produce e preduminant -southward
littorel driff. Groins appear to be effective in widening the beachese
Where no development necessitates stebilization of the bluffs, they should
be permitted to recede to provide material to the beaches. With groins to
roetain the meterial, the beaches could be expected to build up and eventu
ally protect the toe of the bluffs.

2he Design Criteria., - Proposed protective measures are designed
. to provide protection against ordinary conditioms of comparatively fre-
-quent occurrence (at least once each year). They are net intended to
provide complete proteotion to waterfront structures in event of a hur~
ricene or exceptiomal storme of infrequent ocourrence, although even umder
these conditions some protection will be afforded. Specific design eri-
teria used for protective works are as follews: :

8o Design Tide, = The design tide is the maximm eleva~-

~ tion which ocours at least once each year. Tide records at Boston indicate

- that stages in excess of 3 i‘ee’b asbove the plesne of mean high wabter oocur
.about onece eaeh years

;lg_o Groins, = The horizontal shore section qhould- ordi-
narily have e top elevation not lower than the gemerel height of berms of
existing beaches and o length equal to the berm width of the anticipated
beachs Tn the study ares, the top elevetion should be epproximetely § feoet
. ebove the plane of meen high weter. Barrier groins which are intended to

. completely block passage of littoral drift or to reduce it considerably

. . should be higher then the anticipated beach berm. Alsc in the case of stone
groins it is desirsble to have the top elevation about 1 foot higher because
-of the speces between cover stones, The intermediate sloped section should
not be steeper them the slope of the existing foreshore, and should approxi-
mately equel the anticipated beach slope. The top elevation of the outer
soction should not be lower then 1 foot sbove the plane of mean low watere
For stone construction, the minimum height of groins should be 3 feet.
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Groins should be send tight end firmly enchored at their shors ends to
provent flanking. Groin lengths are generally determined by the shape
of tthe fillet and required width at the updrift end of the space bebtween
groins. Stone sizes and side slopes for groins are computed uwsing the
Iribarren method es desoribed in Technicsl Report No. L} of the Beach

" Erosion Board entitled "Shore Protection Plamning end Design." The

- design wave used is the maximum wave that cen approach, without breek-
- ing, in the depth .of water at the groin if the fetch is not a limiting
factor. Throughout the study area, such meximum weves cen be generated
with the availeble fetch. Blenkets of spalls or grushed stone ere used
under stone groins or jetties to minimize settlemen'b due fI:o scour.

¢. Sand Fills., = DBerm elevations of proposed fills are
based on those of existing besch berms. The minimum width of fills is
baged on widths found to afford protection in the area. Computed volumes
of fills are based on slopes similar to existing slepes but fills can be
pleced initially to a steeper slope and permitted to take & netural elopa
under weve action. Based on these criteris berm elevations ere spproxi-
-mately 5 feet above mean high water end beach widths sbove mesn high water
are spproximately 125 feet with £ill slopes of 1 on 20 to 1 on 30, Suit-
eble sand for beach fills would have size end gradation characteristics
similar to those of the sand components of the existing material on beaches.
In ecases where protective structures along the shore prevent neturel’ eroaiop
end the trensport is less then the trensport capacity of the 1littoral ‘cure
rents it is assumed that provision of a wide beach will increase the drift
movement to & quantity more nearly equal to the normel carrying capacity.
In this area the average snnuel recession is about 2 feet. The replenishment
guantity is estimeted to be about 3,000 wbic yerds of suiteble aend per yeer
at each beach. TFor the purpose of detailed design of beach £ills, the inves-
'bigations of materiels on the beaches and in proposed borrow areas given in
thig report must be supplemented when plans and specificationg are being

propared,
IV, PLANS OF IMPROVEMENT

25. General. = The formal spplication (as amended) requested detailed
investigation of five beaches in the study area, Crescent Beach in Hull, The
ledes in Scituste, North Scituate Beach in Scituate, Brant Rock Beach in
Morshfield and Plymouﬂ'; Towr Beach in Plymouth., Detailed plans of improve-
ment have been prepered for these aress end for the more impertent inter-
vening erees general suggestions as to type of improvement which mey be
used sre disocussed. This information f,ollowa in geographic order.

26, Nantasket Besch. (Plate 2) - Nentasket Beach is a beach about
3% miles long tying Allerton Hill snd Atlentio Hill together. The problem
at this beach concerns the recurrence of grevel on the foreshore meking the
beach less desireble from the stendpeint of both comfort sand appearsnces
Local interests elso indicete thet narrowing of the north end, as indicated
by shore line chenge date, hes ccciwred during the last few yeers. “The .
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it would beo desireble for locel interests to acquire suitable sand
deposits for that purposo.

4. Werren Cove. = Warren Cove is a short reach extending
fran & headland and ending in e splt. Littorael forces temding to produce
drift toward the end of the spit-would no doubt move considersble material
if the supply were increased. Beach widening by artificial placement with
groins to reduce losses appeays to be the most suiteble method of improve-
ment for the beach. Any plan for nourishing Long Beach.would necessitate
a longer ;}e'b‘by at its north end to prevent losses into the harbor charmels,

e. Rocky Point to Msnomet Point, - From Roaky Point to
Manomet Point the orienbatdeom ds such thet material eroded from the bluffs
probebly remains within the reach., If a wider protective or recreational
beach is required, it would probebly necessitate strugtures to extend the
points seawerd as elongated headlands to retain the widened beacho

£. Mancomet Point to Cape Cod Canel, = From Ma.nemet Point
to Cape Cod Canal, eroding sandy bluffs probably supply considersble mste-
riel to the beaches end littoral forces produce a predominsnt southward
littorel drifts Groing appear to be effective in widening “the beaches.
Where no development necessitates stebilization of the bluffs, they should
-be permitted to recede to provide meteriel to the beaches. With groins to
rotain the material, the beaches could be expected to build up and eventu-
ally protect the toe of the bluffs,

2 Design COriteria. = Proposed protective measurges are designed
~ to provide protection ageinst ordinery conditions of comparstively fre-
 quent occurrence (at least once each year), They are not intended to
provide complete protection to waterfront structures in event of a hur-
ricane or exceptional storms of infrequent ocourrence, although even under
these conditions some protection will be afforded. Specific design cri-~
toria used for protective works are as follows: : :

8. Design Tide. = The design tide is the maximum eleva-~
~ tiom which ocours at least once each year., Tide records at Boston indicate
that steges in excess of 3 feet above the plane of mean high water oocur
‘ebout onoce each yeare

bo Groing. = The horizontal shore section should ordi-
nerily have a top elevetion not lower then the genersl height of berms of
existing beaches end a length equal to the berm width of the enticipeted
beach, In the study ares, the top elevetion should be approadmtely 5 feet
above the plane of meen high water. Barrier groins which are intended to
completely block passage of littoral drift or to reduce it considerably
.~ should be higher than the anticipated beach berm. Alsgo in the case of stone
groing it is desirable to have the top elevation about 1 foot higher beceuse
of the spaces between cover stones, The intermediate sloped sestion should
not be steeper then the slope of the existing foareshore, snd should approxi=-
mately equal the anticipated beach slope. The top elewation of the outer
section should not be lower than 1 foot above the plane of mean low waters
For atone construction, the minimum height of groins should be 3 feet.
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Groins should be send tight and firmly enchored at their shors ends to
prevent flenking. Groin lengths sre generally determined by the shape
of tthe fillet and required width at the updrift end of the space between
groins, Stone sizes end side slopes for groins are computed using the
Iribarren method as desoribed in Tochmicsl Report No. li of the Beach

. Erosion Board entitled "Shore Protection Plamming end Design." The.

«design wave used is the maximum wave that cen appromch, without break-

~ing, in the depth of water at the groin if the fetch is not a 1imiting
factor. Throughout the study area, such mapximm waves can be generated
with the evaileble fetch. . Blankets of spalls or orushed stome are used
under stone groins or jotties to minimize settlement due to scour.

, 8. Sand Fills. = Berm elewvations of proposed fills are
‘based on those of eXisting beach berms. The minimum width of fills is

based on widths found to afford protection in the ares. Computed volumes

of fills are besed on slopes similar to existing slopes but fills can be
placed initially to a steeper slope and permitted to take & naturel slope
under wave scbion. Based on these criterie berm e¢levations are approxi-
mately 5 feet above mesn high water and beasch widths above mean high water
are approximately 125 feet with £ill slepes of 1 on 20 €0 1 m 30, Suit-
eble sand for beach f£ills would heve size and gradation characteristics
similar to those of the sand components of the existing meterial on beaches.
In oases whore protective structures along the shore prevent naturel’ erosio:;
and the transport is less then the transport capascity of the littoral cur~
rents it is assumed that provision of a wide beach will incresse the drift
movement to a quantity more nearly eqtza.l to the normel carrying capacity.

In this area the average annuel recession is sbout 2 feet. The replenishment
quentity is estimated to be about 3,000 cibic yards of suitable sand per year
at oach beach. For the purpose of detailed design of beech fills, the inves-
tigations of materiels on the beaches end in proposed borrow areas given in
this report must be supplemented when plans and specifications are being

prepared.

¥

IV. PLANS OF IMPFROVEMENT

25. (eneral., = The formal application (as amended) requésted detailed
investigation of five beaches in the study area, Crescent Beach in Hull, The
Glades in Scitumte, North Scitumte Beach in Scituate, Brant Rock Beach in
Marshfield and Plymouth Town Beach in Plymouth. Deteiled plans of improve-
ment have been prepared for these areas and for the more important inter-
voning ereas genersl suggestions as to type of imprevement which may be
used are discussed, This information follows in geographic ordero '

. 26, Nentesket Beach. {Plate 2 Nentesket Besch iz e beach sbout
32 mileg long tying Allerton Hill and Atlantic Hill together. The problem
at this beach concerns the recurrence of gravel ocn the foreshore meking the
beach less desirable from the stendpoint of both comfort and appesrsnce
Looal interests also indicate thet narrowing of the north end, as indicated
: by shore line cha.ngs data, hes ococurred during the la.st fow yearso - The . .

i



it would be desireble for local interests to sequire suiteble sand
deposits for thet purpose.

d. Warren Cove, = Warren Cove ia s short reach exl:ending
from & hea_dland and ending in a spit. Litbtoral forces temding to produce
drift toward the end of the spit-would no doubt move comsidersble material
if' the supply were increased. Beach widening by artificial placement with
groins to reduce losses appeays to be the most suiteble method of improve-
ment for the beach. Any plean for nourishing Long Beach.would necessitete
8 longer jetty at its north end to prevent losses into the harbor chermels.

8. Rooky Peint to Manomet Point. - From Rocky Point to
Menomet Point the orientatiom i sush thet material eroded from the bluffs
probebly remains within the reach. If a wider protective or reoreatiomel
beach is required, it would probebly necessitste structures to extend the
points seaward as elongated headlands to retain the widened heach.

Lo Menomet Point to Cape Cod Ceangle = From Manomet Point
. to Cape Cod Cenal, eroding sendy bluffs probably supply considersble mate-~
rial to the beaohes end littoral forces produce s predominsnt .southward
littoral drift., CGroins appear to be effective in widening the beachese
Whore no development necessitates stebilization of the bluffs, they should
be permitted to recede to provide meteriel to the beaches. With groins to
retein the material, the beaches could be expected to build up and evembu-
elly protect the toe of the bluffs,

2. Design Criteris. - Proposed protective measures sre dasigned.
to provide protection against ordinery conditions of comparatively fre-
quent occurrence (at least once each year). They are not intended to
provide complete protection to waterfront structures in event of a hur-
ricane or exceptiomal storms of infrequent ocourrense, although even umder
these conditions some protection will be afforded. Specific design eri-
toria used for protective works are as follows: .

8. Dogign Tideo «~ The design tide is the maximm eleve-
tien which occours at least once each year. Tide records at Boston indicate
- that steges in excess of 3 feet above the plane of mean high water oocur

a'bmrb once each year.

bo Groins. = The horigontal shore section should ordi-
nar:lly have a top elevetion not lower than the general height of berms of
existing beaches and e length equal to the berm width of the emtiocipated
beach, In the study area, the top elewation should be approximately 5 feet
. -ebove the plane of meen high water. Barrier groins which are intended to
. completely block passage of littoral drift or to reduce it considerably
should be higher than the anticipated beach berm. Alse in the case of stome
groing it is desirsble to have the top elevation sbout 1 foot higher because
-of the spaces between cover stones., The intermediate sloped section should
not be steeper than the slope of the existing foreshore, and should approxiw
motely equal the anticipated beach slope. The top elevation of the outer
section should not be lower than 1 foot ebove the plane of mean low watere
For stone construction, the minimum height of groins should be 3 feet.
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Groins should be send tight and fizmly enchored at their shore ends to
provent flenking. Groin lengths are gemerally determined by the shape
of ithe fillet end required widih at the updrift end of the space between
groing. Stone sizes and side slopes for groins are occmputed using the

- Iribarren method as described in Technicel Report No. L of the Besch
Erosion Board entitled "Shore Protection Plamming end Design." The.
design wave used is the maximum wave that cen approech, without break-
ing, in the depth of water =t the groin if the fetch is not a 1 imiting
fector. Throughout the study area, such meximum weves cen be gemerated
with the aveilable fetch. Blankets of spalls or crushed stome are used
under stome groins or jetties to minimize settlement due to scour.

6. Sand Fills. - Berm elevations of preoposed fills are
besed on those of oxisting beach berms. The minimwn width of fills is
based on widths found to afford protection in the area., Computed volumes
of fills are based on slopes similar to existing slopes but fills can be
placed initislly to s steeper slope end permitted to teke = naturasl slope
under wave action. Based on these criteris berm slevations are spproxi-
metely 5 feet above mesn high water and beach widths ebove mesn high water
are approximately 125 feet with fill slopes of 1 on 20 to 1 on %30, Suib-
sble send for beeoh fills would heve size and gredation charecteristics
similar to those of the send components of the existing material on beaches.
In eases where protective structures along the shore prevent natural erosion
and the transport is less then the transport capacity of the littoral ‘cur-
remts it is assumed that provision of e wide beach will inorease the drift
movement t¢ & quantity more nearly equal to the normal carrying capacity.
In this area the average annusl recession is sbout 2 feet. The replenishment
quentity is estimated to be mbout 3,000 wbic yards of suiteble gand per year
at each beach, For the purpose of deteiled design of beach fills, the inves-
tigations of meterials om the beaches and im preposed borrow aress given in
this report must be supplemented when plang and specifications are being
prepered.,

IV. PLANS OF IMPROVEMENT

25, General., = The formal spplicetion (as amended) requested detailed
investigation of five beaches in the study erea, Crescent Beach in Hull, The
Gledes in Scitumte, Worth Ssituste Beach in Scituste, Brant Rock Beach in
Marshfield and Plymouth Town Beach in Plymouth. Deteiled plams of improve-
ment have been prepared for these aress and for the more impertant inter-
vening areas general suggestions as to type of improvement which may be
used are disocussed, This information follows in ‘geographic order. .

26, HNentesket Beach. (Plate 2) - Nentasket Besch iz e beach about
3% miles 1ong tying Allerton Hill end Atlantic Hill together. The problem
at this beach concerns the recurrence of grevel om the foreshore meking the
beach less desirsble from the stendpoint of both comfort and appeareance.
Loca) interests also indicate thet narrowing of the north end, as indicated
by shore line change deta, has occurred during 'E:he 1as't fow yeoars. : . T__hg P
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Groins should be send tight and firmly anchored at their shors ends to
prevent flanking. Groin lengths are generally determined by the shape
of tthe fillet and required width at the updrift end of the space betwoen
groins., Stone sizes and side slopes for groins are computed using the
Iribarren mothod as described in Technicel Report No. L of the Beach
Erosion Board entitled "Shore Protection Plamming end Dogign." The

- desig:a weve used ls'the meximum wave that cen approach, without bresk-
ing, in the depth of wabter at the: ‘groin: if “the fetch is not a 1limiting
fector. Throughout the study ares, such’ Tpximum waves cen be generated
with the available fetch. Blankets of spalls or crushed stome are used
under stone groina or jetties to minimize set*blement due ‘o scour.

9. Send Fillg., - Berm elevations of proposed fills are
based on those of existing beach berms. The minimum width of fills is
besed on widths found to afford protection in the area. Computed volumes
of £ills are based on slopes similar to existing slopes but fills can be
placed initially to a steeper slope and permitted to taske a natwral slope
under wave action. Based on these criterias berm elevations are approxi-
metely 5 feet sbove mean high water snd beach widths sbove mesn high water
are spproximately 125 feet with fill slopes of 1 on 20 to I emn 30, Suit-
eble send for besach £ills would have size and greadation characteristicse
similar to those of the sand components of the existing material on beeches.
In cases whers protective structures along the shore prevent naturel erosion
end the trensport is less than the iransport cepacity of the littoral cur-
rents it is essumed that provision of a wide beach will increase the drift
movement to & quentity more nearly equal to the normal carrying capacity.
In this area the average annuel recession is ebout 2 feet. The replenisiment
quantity is estimated to be about 3,000 bic yards of suitable send per year
et each beach, For the purpose of detailed design of bemch fills, ‘the inves-
tigations of materials on the beaches and in proposed borrow arees given in
this report must be supplemented when plans end specifications are being

prepared.
IV, PLANS OF IMPROVEMENT

25. (Gemeral. - The formel spplication (as smended) requested detailed
investigetion of five beaches in the study ares, Crescent Beach in Hull, The
Glades in Scitumte, Worth Seituate Beach in Seituate, Brant Rock Beech in
Marshfield and Plymouth Town Beach in Plymouth. Detailed plems of improve-
ment have been preparsd for these arees and for the more importent inter-
vening areas general suggestions as to type of improvement which may be
used are discussed, This information follows in geogrephic order.

26, Hentesket Beach. {Plate 2) ~ Nentesket Beach is a beach ebout
3% miles long tying Allerton Hill and Atlantio Hill together, The problem
et this beach concerns the recurrence of gravel on ‘the foreshore meking the
beach less desirable from the stendpoint of both comfort and appearsnce.
Local inmterests also indicete thet narrowing of the north end, as indicated
by shore line change data, has ooourred’during the laa-i: few years. . The :
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e. Plymouth Town Beach . ~ Beach widening,
5000 cubic yards of sand £ill;
construction two groins each 300
feet long. $ 95,000

37. Estimate of Benefits. - Benefits have been evaluated for
projects ab Brant Rock and Plymouth Town Beach. Bstimated benefits
from prevention of damages are based on amounts actually'spent in
the past for replacement of protective structures and repair of storm
damages. Land lgsses are nob considered as retreat of the shore has
been prevented by protective structures. Recreation benefits are
computed assuming a benefit per visit equal to an average charge of
$0.25 for atiending beaches with similar facilities. Egtimates of
benefits are presented in-debail in Appendix I and are as follows:

ESTIMATES QF BENEFITS

Direct Reereationdl | Total
Location Damages Prevented Benefits Benefits
Brant Rock $ 19,700 . $ 19,700
Plymouth $ 7,8L0 $ 3,705 $ 11,545

38. Interests. - There is no direct Federal inberest in the projects
for Brant Rock and Plymoubth Town Beach since none of these shores are owned
by the United States. Non-Federal public interest is defined as, (a) the
benefits accruing to a State or political swbdivision thereof as a land
owner and, (b) the berefits accruing to the general public. Private
interest is defined as the benefits derived by individuals or non—publlc
groups of individuals on account of ownership of lands and business enter-
prises affected. All estimated benefits are classified as non-Federal
public benefits.

39. Allocation of Costs. - Public Law 826, 8hth Congress, established
a poliey of Federal ald in the restoration and protection of shores of
the United States, its territories and possessions. The maximum Federal
share of the cost is one-third of the first cost of comstruction and
applies in the case of publicly-owned shores. The shores involved in
the plans for Brant Rock and Plymouth Town Beach are publicly owned and
are eligible for maximum Federal aid of one~third of the first cost.
The raising of the jetty ab Branch Eock and the provision of groins at
Plymoubth are intended to reduce losses of sand and are included in
lien of periodic nourishment alone. " In these circumstances the periodic
nourishment is not considered as comstruction eligible for Federal aid,
The estimated allocations of cost are sumarized on the following page.
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(5)

(6)

Allerton Hill rise to & maximum height of about
110 feet -in sboubl the center-of the southerly
1,000 feet of reach.

h. Protective Structures: About 1,470 feet of con-
crete seawall (12), with 12-ineh 1lip, in fair to
good econdition, 1,202 feet of granite bloek sea-
wall (13) in good condition, and followed by
about 1,000 feet with no structures, except for
deteriorated timber bulkhead; about 50 feet long
neay southwest end of granite seawall.

i. Character of Development: Large to average size
‘regidences: -

Nantasket Besgh (north):

8. location: -Allerton Hill to Metropolitan Distriet
Commi.ssion Besch. (X Street to Bay Street)

b. Shore Length: Approximately 11,000 feet.

¢. Beach Width gbove H.W.: 100 to 175 feet.

d. Owmership: Private backshore, town malntained

bea@hesu -

. Beagh Uses Bathing. -
. Publiec Faeillities: ILife guard serviee, rubbish
containers, water fountains. .

g. Composition of Shore: Fine sand foreshore with
shingle backshore at north end with shingle de-
ereasing southwerd. Southerly 1-1/4 mile con-
taing very small amount of shingle.

h. Protective Structures: ILow dunes on backshore
dissppesxring near southerly end, intermittent
conerete segwalls in low areas between dunes.

i. Character of Development: Residential.

jhie

Nentasket Beach (Metropoliten Distriet Commission):

a. Location: North from Atlantic Hill. (Bay Street
to Atlantic Hill)

k. Shore Lengths:: Approximately 5,700 feet.

€. Beach Width above H.W.: 25 to 100 feet.

&. Ownership: Paoblle.

€. Beach Use: Bathing.

f. Publiec Facilities: Bath house, eating facilities,
perking areas and pavilions. Alsc a privately
owned public bath house at south end.

g. Composition of Beach: Fine sand with some gravel

cover. Gravel perlodically removed by MDC.

h. Protective Structures: 300 feet placed stone
revetment (1%), 75 feet concrete seawall (15),
500 feet stone revetment (16), remainder of
reach has conerete seawall (17) with walkway
along top.

Character of Development: Bathing facilities along
beach and eommercial eating and recreation faeil-
ities west of NWarnbagket Avenue.

e
o
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(7

(8)

(9)

Atlantic Hill:

location: Nenibasket Beagh to Gun Rock Beach.
Shore ILength: Approximately 2,200 feet.

Beach Width shove B.W.2: None

Ownexrship: Private.

Beach Use: ‘Besidentisal fishing and very limited

‘bathing.

Publie Facllities: None

itlon of Shore:s Granite ouberop with bluffs
to TO feet in height:. -
Protectlive Struetures: None
Character of Development: Residential.

Gun Rock Beach:

o

b.
EO

d.

°

15 i

&

o

{i

Ioestion: Sowkbh from-Atlantle Hill fronting

Straits Pond.

Shore Lengths Approximately 1,000 feet.

Besch Width: Above H.W.: 10 feet at north to 125
feet at south.

Ownership: Private with Town maintained beach for
public usage.

Beach Use: DPublic bathing and boating.

Pubiic Facilities: Trash Disposal.

Composition of Shore:  Fine sand with minor amount
of gravel. -

Protective Structures: About 800 feet of stone sea-

wall (18) with hand rail fronting street for north
300 feet and fronting houses to south.
Character of Development: Residential.

Cregeent Beach (Atlantic Avenue Beach):

By
b.
c.

b

@

i

I

Locations Gun Roek to Green Hill.

Shore length: Approximately 3,000 feet.

Beach Width Above H.W.: Northerly 700 feet rocky
with gravel beach of O width at H.W. 1,500 beach
width 5-10 feet width, remsinder O beach width.

Ownership: Privately owmed backshore, town main-
tained beach.

Beach Use: Roeky areas for fishing, limited resi-
dential bathing on beach ares.

Public Facilitieg: HNone.

Composition of Shore: Northerly 700 feet bed rock
with grevel beach in bight, 1500 feet pes gravel
to coarse gravel, southerly 800 feet bed rock
outerop with boulder bar.

Protective Strugbtures: North 700 feet-conerete sea-
wall (20) 200 feet long in bight; 2300 feet of
concrete seawall (21) from rock outerop at west
o onterop at east, ebout 175 feel overtamed in
March 1956 storm & wall vndermined at various
points, spur jetties at 100 £t intervals
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(2)

(3)

)

Wellrock Beachs

&

._b-.
E.
gﬂ
X
£.
go
EO

i,

Location: -Small bight between the Glades and noxrth
Seituate Beach.

Shore Length:' "Approximately 400 feet.

Beach Width gbove H.W.: About 100 feet.

Ownership: -Private _

Beach Uses Resident bathing. -

Public Faeilities: Nore- '

Compoeition of Shore: Fine Sand.

Protective Strustures: About 300 feet of stone
masonry wall (30) with top a@bout 6-8 feet above
beagh.

Character-of Development: Summer vesideneces.

‘North Seituate Beach (north)s:

B
Ec
EO
En

i.

Tocations - Wellrock Beach to Gannet Road

Shore Length: Approximately 2,200 feet.

Beaeh Width above H.W.: T5 to 100 feet.
Ownerships 1,800 feet of beach owned by Seituate
Beach Asso¢iation (for residents only) and 400
feet at north end private. Backshore west of

street privately owned.

Beach Use: Bathing Beach.

Public Fagllitiess Life Guaerd serviee, trash
receptacies.

Composition of Shore: TFine send with insigndfi-
cant amount of gravel.

Protective Struetures: Concrete and stone masonyy
seawall (3L) with low spur jetties about 30 feet
long. In most cases spur jetties covered by
sand. In vieinity of CLiff House Hotel there
'is about 300 feet-of retaining wall above sea-
wall.

Character of Developmenit: Fairly lerge residences
and cne hotel, ‘

North Seituate Beach (center):

a.
b.
c.
d.
e,
£.
g

I

Location: Gannet Road to end of seawall.

Shore Length: Approximately 2,700 feet.

Beach Width above H.W.: 100 £t at north to 50
feet,

Ownership: Private.

Beach Uses Resident bathing.

Public Faelilities: None

Composition of Shore: Fine send with some gravel
at north, bescoming more gravelly wntil about
midway all gravel except near HW, south end all
gravel.

Protective Structuress Conerete seawsll (32)
throvghout with spur jetties at about 100 foot
intervals. Wall in poor to fair eondition at
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(5)

(6)

(7

north-snd fair eondition at south. Exeept at
north enfl jetties generally damaged.

i. Character of Developmwent: Aversge size swmmer
residences.

North Seituate Beaeh (south) (Incluaes portion of area

known as Menn Bill Beach)s

a. loecation: ‘End of seawall to 700 feet south of

Stone Ave.

b. Shore Length: Approximately 3,800 feet.

¢. Beach Width gbove H.W.3 This ares consists of a
gravel or shingle barrier 50 to 75 feelt wide at
the top and about 150 feet wide at H.W.

Owperships 700 feet Public (town), remainder
private.

Beach Use: Babhing.

Public Faeilities: None

Composition of Shore: Gravel and shingle.

Protective Structures: None '

Character Of Development: Undeveloped except for
about four summer cottages on top of barrier
near cenber of reach.

e

L]

n-:-urqqmm

L]

Menn Hill Beash and Shore Acres:(Portion of each)

a. lLocation: Egypt town beach to Standish Ave.,

b. Shore Length: Approximately 2,000 £t.

¢. Beach Width sbove H.W.: 50 £t at north to 15 feet
at south.

4. Ownership: Private.

€. Beach Uses Resident Bathing.

f. Public Facilities: None

g. Compogition of Shore: Shingle, evidently con-

E.

é.;_'o

tinvation of gravel barrier.
Protective Structures: Nope
Character of Development: -Residential.

Shore Acres and Hatherly Beachs

&, Location: Otendish Avenue to 2,400 feet south.

b Shore Length: Approximately 2, feet.

¢. Beach Width gbove H.W.: Approximately 10 feet at
north to 50 feet at south.

d. Ownership: Private.

e. Beach Ugse: Resident Bathing

f. Publie Facilitiess DNone

g. Composition of Shore: Shingle and eobble.

h. Protective Struetures: North 700 feet stome revebt-
ment (53), good eondition but light; remainder

 conerete seawall (34).

i. Characber of Development: Above average o average

summer residences.
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« Beach Uge: Bathing and residential. -

.« Public Facilities: Access openings and right-of-

way to beach. :

g. Composition of Shore: Northerly 4,500 consists of

_ fine sand with some shingle and cobble at toe of
seawall. Southerly 2,500 feet gravel and eobble
bar.

h. Proteetive Structures: 5,500 feet of concrete sea-
wall (48, 49) with 25-foot long spurs at eboyt
50-foot intervels with riprep along soulherily
1,000 feet, 1500 feet of heavy stone revetment (50).

i. Character of Development: Summer residences.

by

(3} Brent Rock Beachs |

_ - lLocation: Noxrtherly jetty to Brant Rock jebty.

. Shore length: Approx. 2,700 feet.

.  Beach Width above H.W.: 20 to 50 feet.

« Owmership: Pgblic beach with street on backshore

at northerly end and private residences behind
seawall at south.

€. Beach Use: Publie bathing.

f. Public Facilities: Steps from seawall to beach,
limited paxrking ares,; trash receptacles, life
guard service.

& Composition of Shore: Fine brown sand with some
gravel adjacent to well at eech end.

h. Protective Structures: Conecrete seawall (53) except
at northerly 150 feet of reach. Wall in fair to
good condition except for about 115 feet of wall
in front of abandoned Coast Guard property (now

- town owned) which is in bad condition. Two stone
jetties (51, 52) in good condition about 450 amd
800 feet long are located at each end of reach.
Two groine (5%, 55) in good condition, about 200
feet long, are about equally spaced between jet-
ties. About 600 feet of uted stone revetment
(56) south from groin (513?)

i. Chsracter of Development: Summer residences behind
street at north end and between seawall and street
at south end.

(4) Brant Rock to Green Harbors

. » Location: MNorth from Green Harbor River.

- Shore Lengths Approx. 4,500 feet.

+« Beagh Width ghove H.W.: None

« Ownership: Private, except 14l feet south from

Brant Roek jetty owned by towm.

e. Beach Use: Restricted bathing.

f. Public Facilities: None

g» Composition of Shore: Revetment fronting cobble
bars. Backshore sand and glacial +ill.,

Il 1
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(5)

(2)

b

i.

Protective Struetures: 700 feet epnerelbe seawall
(573, 1,200 feet stone revetment (58), 1,000 feet
conerete seawall (59), 1,200 feeb sbone revetment
{60}, the remainder unprotected exeept for s stone
groin and two (2) eoncrete groins adjacent to the
north side of the navigation jetty at south end.
All in fair t0 good eondition.

Charscter of Development: Medium prieced residences
and & tent and trailer camp loeated about 1,500
‘feet from south end.

Green Harbor Aregs

E-.o
b.
28
&
Eeo
7.

He
R,

Location: Soutk from Green Harbor souh jetty.

Shore Length: Approx. 3,000 feet.

Beach Width sbove H.W.: 75 feet to 25 feet.

Ownerships Publie (town).

Beach Use: Bsathing.

Public Faeilities: Parking area (fee), rubbish
dlsposal faeilities, life guard serviece.

Composition of Shore: FFine gray sand.

Protective Struetures: 1,100 feet of low concrete
seawall (03) well back from beach at south end
of reach.

Chargcter of Development: Beach and parking lot.

Regidential Ares:

g-;o
B.
&o
gﬁ
€o
z.
ﬁo
he

N

Tocation: Duxbury town line to 4,300 feet south.

Shore Length: Approximately 4,300 feet.

Beach Width sbove H.W.: 20 to 30 feet.

Ovwnership: Privete limited publie use of beach.

Beagh Use: Bathing.

Publie Faeilities: None

Compositions Fine gray sand with small amount of
gravel bebween high and low water st south end.

Protegtive :Structures: Two lengths of gboubt 750
feet and 1,575 feet of conerete seawall (6%, 65)
near north end of reach. .

Charagter of Development: Residentigl.

Duxbury Beasghs

o

be
€.
de

|51

loecation: North end Duxbury Beach Assoc. Park o
Powder Point Bridge. '

Shore length: Approximately 3,500 feet.

Beach Width ebove H.We: Approximaitely 60 feet.

Ownership: Town administered by Duxbury Beaeh
Assoc. Beach used publicly daring week-days for
parking fee. During Saturdsys, Sundays snd
holidays residents only.

Beach Use: Recrestional beach.

Publie Facilities: Bath house (leased), paved park-
ing fegilities, Assoclation mainbtained.
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be Protective Structures: 700 feel concrete sea:wall
(57), 1,200 feet stone revetment (58), 1,000 feet
conerete seawall (59), 1,200 feet stome revetment
{60), the remainder unprotected exgept for & stone
groin and two (2) conerete groins adjacent to the
north side of the navigation jetty at south end.
All in faeir to good condition.

i. Charasglter of Development: Medium prieed residences
and a tent and traller ecamp loeated about 1,500
‘feet from south end.

(5) Green Harbor Areas
; 8. location: South from Green Harbor sowh jetty.

bs Shore Length: Approx. 3,000 feet.

¢. Deach Width above HW.: 75 feet to 25 feet.

d. Owmership: Publie (town).

€. Beach Use: Bathing.

., ©Public Faecilities: Parking avea (fee), rubbish
disposel. faeilities, life guard service.

g+ Composition of Shore: Fine gray sand.

h. Protective Struetures: 1,100 feel of low eonerete
seawall (63) well back from beach at south end
of reach.

i, Character of Development: Beach and parking lot.

B. Duxbury:
(1) Resgidential Areat
. 8. Location: Duxbury town Line to 4,300 feet south.

b. Shore Length: Approximately 4,300 feet.

¢. DBeach Width sbove H.W.: 20 to 30 feet.

d. Ownership: Privabe limited publie use of beach.

€. DBeach Use:s Bathing.

fo Publiec Fagilities: Nome ,

g+ Composition: Fine gray sand with smeld amount of
gravel between high =nd low water at south end.

h. Protéebive:Struetures: Two lengths of about 750
feet and 1,575 feet of concrete seawall (61+, 65)
near north end of reach. .

i. Charagter of Development: Residential.

Duxbury Beaghs

(2)

2. loecation: MNorth end Duxbury Beach Assoc. Park to
Powder Point Bridge.

be Shore length: Approximately 3,500 feet.

¢. Beach Width sbove H.Wo: Approximately 60 feet.

G. Ownership: Town edministered by Duxbury Beach

Assoc. Beach used publiely during week-days for

parking fee. During Saturdays, Sundays and

holidays residents only.

€. Beach Use: Recreational beach.

f. Public Faeilitiess Beth house (leased), paved park-
ing Taeilities, Associgtion maintained.
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(3)

(%)

i.

—

Beagh Width ebove H.W.: 75 feet to O for 2,200
feet; Q for 2,300 feet; 10 to 15 feet for 2,300;
then, varieble, 15 to 50 feet fronting dumes for
remainder and about 100 feet on the end of spit.

Ownership: Publie (town) except for few cobtage
sites.

Beach Use: Recreatiomal and protection for Plymouth
Haxrbor.

Beach Facilities: None

- Composition of Shore: Medium to fine sand mixed

with some gravel except at nor-l:hemmst end where
gravel is not visible.

Protective Struetures: Stone dike (66) sbout

12,000 feet in length; stone jetty (66a) about

-150 feet in length at ouler end; low stone revel-
ment (66b) sbout 3,500 feet in length; and 2 low
stone groin (66¢) about 100 feet long on the har-
bor side of the spit.

Character of Development: Undeveloped.

Plymouth (Long) Beachs

Eo

Be
Eo

o

ILocation: Root of spit, between Long Beach dike
and Town Beach seawall (67).

Shore length: 1,200 feet.

Beach Width above H.W.: 75 feet at north to 50
feet at seawall.

Ownerships Private

Beach Use: Recrestion ('ba:bhing)

Beach Fagilities: None

- Composition of Shores Medium to fine sand with

some gravel.

Protective Strugtures: None .

Character of ]‘Je:vveaJ.<>131:|em:° Medium size homes behind
beach.

Plymouth Town Beaghg

8o
b,
€.

a.
€

L}

a—

&

locgtion: Warren Cove

Shore Lepgbh: 1,300 feet.

Beach Width above H.W.: 50 feet at north end of
seawall to O feet at south end of babhhouse and
no beach width southward to end of reach.

Ownerships Publie: Town of Plymouth.

Beach Use; Publi¢ bathing beach.

- Beach Facilities: Bathhouse, parking facllitles,

ete,

Composition of Shoxe: Above HW fine send adjacent
to seawall to bathhouse then mixed with gravel
from thereon 4o south end. Below HW medium to
coarse sand mixed with gravel, also smsll ¢obble
at south end.

Protective Structures: 900 feet of new contrete
seawall (O7) with stone apror beneath beach from
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(8)

(9)

(10)

Composition of Shore: Bluffs 30 to 60 feet high

of sand and small amount of clay. Beach of

gravel with very little sand. ‘
Protective Structures: Stone mound revetment (71)

construgted April 1957. )
Character of Development: Medium to large residences.

Rocky Point:

n.
.'i;..

Loeation: Adjacént 4o resch (7) to northerly point.

Extent: About 8,000 feet. .

Beach Width ebove H.W.: Cobble and boulder bar
renging in width from about 50 to 75 feet.

Ownerships FPrivate.

Beach Use: ILimlited residential use.

Beach Facilities: Tone ‘

Composition of Shore: BEluffs 60 to 100 feet high
composed of sand with gravel amd large boulders
with short segments of clay.

Protective Structures: Nome

Character of Development: Medium to large residences.

Rocky Points

2.
b
[

Location: . Agjecent to reach (8)

Extent: About k1,100 feet.

Beach Widith sbove H.W.: Cobble and boulder bar 50
to 60 feet in width along north balf, gravel and
ecobble with some ¢oarse sand ranging from 50 to
100 feet in width along southerly half.

- Ownership: Private.

Beach Uge: - Limited resident bathing along southerly
portiom.

Beach Facilities: None

Composition of Shore: Glacial till bluffs 50 to
60 feet high along northerly 2,000 feet, southerly
portion low, f£lat glacial till ares.

Protective Structures: Short cobble revetment front-
ing & house neexr gouth end.

Charachter of Development: Northerly portion eon-~
tained rather widely spaced medium cost residences,
southerly portion undeveloped excert for one sum-
mer residence.

Rocky Point:

8.

b.
c.

G
€.
£

Location: Adjacent to reach (9) and north of White
Horse Beagh.

Extents 3,200 feet. -

Beach Width above H.W.: Boulder bar sbout 50 feet
in width. ‘

Owpership: Private.

Beach Use:; Limited if any.

Beach Facllities: None
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h.
1.

Composition of Shore: Sand bluffs 20 to 90 feet
in height with ecobble and boulder bar at %oe.

Protective Structures: None

Character of Development: Medium priced resi-
dences. |

(11) Priscills snd White Horse Beaches:

8.
b.
ge

&
€.
£,
g

Location: Adjacent to reach (10)

Extent: 4,000 feet

Beach Width above HW.: 25 feet at north end, in-
creasing to 50 feet sbout middle and remaining
about thet width throughout remainder.

Ownershipe: Private. ‘

Beach Use; Bathing and boating gemerally limited
to residents of the ares and of Manomet Sports-
men Club.

Beach Fagilitieg: None

Composition of Shore: Fine sand mixed with gravel
at north end, gravel disappearing near center of
reach, then becoming cosrse sand near south end,
fine gravel at Bartlett Pond outlet. ILow dunes
behind beach.

Protective Structuress Seven stone groins gbout
200 feet apart at south end. Groins sppesr to
be generally collecting wind blowm sand. Scab-
tered private low walls and revetment fromting
individual lots. Stone revetment extending from
pond outlet and along Manomet Sportsmen Club
property.

Character of Development: Small summer cottages
along most of shore (probebly rental). Few
larger summer residences at north end. Manomet
Sportsmen Club &t south end.

(12) white Borse Beaghs

8.
b,
S.

e

o

¢

|0

s

Locations Bartlett Pond outlet to Manomet Point.

Bxtent: 3,500 feet.

Beach Width above H.W.: Varying - 35 bto 75 feet.

Ownerships Private.

Beach Use: Resident and Hotel bathing beach.

Beach Facilities: Private beach c¢lub house and
bath house, Hotel Mayflower bath house &t south
end.

Composition of Shore: Fine sand with small amount
of gravel above high water, below high water
fine at north becoming coarse at south. Low
dunes, generslly receding behind beach. Meander-
ing stream (Bartlett Pond) outlet about 5 feet
wide and 1-2 feet deep running through beach ab
north end., <

Protective Structures:  Severel secatiered timber
bulkheads fronting individusl lots.
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i. Character of Development: Cenerally smell cottages
and above mentioned beach facilities. One private
beach club and one hotel.

(13) Menomet Point:

a. Location: Adjacent to reach (12).

b. E:;:i;em;o 1,500 feet.

[ Beach Width sbove H.W.: 25-35 feet.

d. Ownership: Private

e. Beach Use: lLimited. Some fishing.

fo Beach Facilities: Kone

g» Composition of Shore: Glaecial till bluff 40 to
50 feet high with cobble and boulder bar at toe.
Erosion of hluff apparent along west 200 feet.

h. Protective Strusbures: About 1,200 feet of stone

mound revetment beginning 200 feet from west end
of reach. Two short stone jetiies about 100
feet apart and fronting a small fish wharf at
south end. ‘

i. Charagter of Development: Scattered small sunmer
cobtages and small seasonal compereizl fish
wharf at south end.

(14) Menomet Point o Stage Point:

. ‘ Location: Between points.

Extent: 1,800 feet.

Beach Width sbove H.W.: None

Osmership: Private.

Beagh Use: Fishing & boating.

Beach Pacilities: None

+ Composition of Shore: Glacial till bluffs 30 to
50 feet high with fine gand, boulders and cob-
ble at toe. Severe erosion of bluffs apparent.

h. Projegctive Structures: Revetment (83) comsist-
© ing principally of boulders and stone from past

. exosion of hluff.
i. Character of Development: Medium to large summer
homes.

(15) §ge Points
. Location: West from point.

y, Extent: 2,100 feet.

€. Beach Width above H.W.: None

d. Owpership: Private

€. Beach Use: Limited use, some fishing end boating.

f. Besch Facilities: None

g. Composition of Shore: Glacial +ill bluffs up to
70 feet in height fronted by fine to medium sand,
gravel, cobble and boulders.

h. Protective Structures: Boulder revetment about
750 feet long. Two stone groins (84, 85) about
100 and 125 feet long and feet apart ab

IR 15510 10 1519
» L]

A - 22



- (13)

(k)

(15)

i.

Character of Development: Generally small eottagés
and sbove mentioned beach facilities. One private
beach e¢lub and one hotel.

Mancmet Points

a.
b.
c.

Iocation: Adjacent to reach (12).

Exbento 1,500 feet.

Beaeh Width B;bOV& H‘WO . 25"35 feeto

Ownerships Private -

Beach Use: Limited. Some fishking.

Beach Facilities: None :

Composition of Shore: Glacial till bluff 40 to
50 feet high with cobble and boulder bax at toe.
Erosion of bluff apparent along west 200 feet.

Protestive Struetures: About 1,200 feet of stone
mound revebment begimning feet from west end
of reach. Two short stone jetties about 100
feet apart snd fronting a small fish wharf at -
gsouth end. ]

Charagter of Development: Scabtiered small sumer
cottages and small seasonal commercial fish
wharf at south end.

Menomet Point to Stage Point:

&0

Location: Between points.

b. Extemt: 1,800 feet.

¢. Beach Width above H.W.: None

4. Owmership: Private.

e. Beach Use: Fishing & boating.

f. Beach Fagilities: HNone

g Compogition of Shore: Glacial till bluffs 30 to
50 feet high with fine sand, boulders and eob-
ble at toe. OSevere erosion of bluffs apparent.

h. Protective Structures: Revetment (83) consist-

- ing prineipblly of boulders and stone from past

erosion of bluff.

i. Charagter of Development: Medium to large sumner
homeg .

'tia._ge Points
Location: West from point.

R. Extent: 2,100 feet.

e. Beach Width sbove H.W.: None

d. Ownersbip: Private

€. Beach Use: Limited use, some fishing end boating.

£, Beach Facilities: Nome

g. Composition of Shore: Glscial +ill bluffs up to
70 feet in height fronted by fine to medium sand,
gravel, &obble and boulders.

h. Protective Structures: Boulder reveiment gbout

750 feet long. Two stone groins (8%, 85) about
100 end 125 feet long and 600 feet spart ab
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(18)

(x9)

(20)

1t

Indien Hills

a. Location: Indian Brook to Ship Pond.

[ Exbent' Avbout 8,000 feet.

¢. Beach Width sbove H.W.: 40 feet at porth to O at
center to 10-20 feet &t south.

d. Ownership: Private.

e. Beach Use: Limited residential use.

£. Beach Facllities: None

g. Composition of Shores Sand bluffs renging from 50
to 120 feet in beight with scettered strata of
blue clay. Cobble and boulder beach above HW
and cobble mixed with sand below. Seattered
areas of aetive erosion apparently generally
caused by surface runoff flatiening slope
gteepened by wave attack at toe.

he Protechive Structures:s Private timber bulkhead
fronting = single lot near south end.

i. Character of Development: - Swumer cotiages.

Ship Pond Barrier:

B,e Location., Ship Pond at Vellersville.

b. Extent: 1,300 feet.

c. Beach | Wid:hh sbove HW.: About 200 feel between
groine and 25 to 50 feet south thereof.

4. Ownership: Privete.

~e. Beach Use: Boat yard (repair and construction) at

north end.
+ Besch Facilities: None
Composition of Shore: Dune betlween pond and beach.
Between groins mediuwm tc coarse sand, and south
thereof fine sand above H.W. Coarse sand and
gravel from H.W. to sbout 2 feet ebove L.W. then
¢obble bar.

h. Protective Structures: Two stone groins (95 and
g96) each shout 200 feet long and 150 feet apart
at north end of reach. Groins effective in hold -
ing sand sbove level of both sides of compart-
ment.

i. Character of Development: Commereial  establishment
at north end ineludes facilities for repslr of
fishing traps, repair and construcbion of boats,
contains marine railway, storage and working
sheds. Two smsll summer cottages at south end,
remainder undeveloped.

North of Center Hill Points

&. Loeations OSouth from Ship Pond.

b, Extent: 35300 feet.

¢. Beach Width sbove H.W.: 50 feet at north increas-
ing to about 100 feet near center then decreas-
ing to sbout 25 feet at south end. Beach very
flat zbove HW.
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(21)

(=2)

(23)

a.
=
z.

ml

Ownership: Private.

Beach Use: Bathing by residents.

Beach Facilities: None _

Composition of Shore: Medium sand sbove high water
at north end becoming medium to coarse at mouth.
Below HW coarse sand and gravel. Sand bluffs
behind beech range from 20 to 50 feet in helght.
Beach above HW very flat, gout 1 on 10 slope
between HW and 1 to 2 feet sbove LW, and eobble
and boulder bar at south end of reach.

Protective Structures: Two stone groins (97, 98)
the most southexly of which is located gbout
1,100 feet north of south end of reach. The
groins have widened the beach but have not pre-
vented sloughing of the bluff. Bluff damage
occurring throughout the reach.

Character of Development: Medium size sumer cot-
tages along shore.

Location: Adjacent to reach (20)

Beach Width above HoW.: 20 - 40 feet.

Beach Use: Resident Use.

Beach Facilities: None

Composition of Shore: Cobble above HW and below
elevation of mid-tide, coarse sand and gravel
between. Glacial till bluff about 50 feet in
height behind beach.

Protective Structures: None - Bluff eroding.

Center Hill Point:

a.

b. Extent: 1,000 feet.
Co

d. Ownership: Private.
€.

.

g

h.

L.

Charaeter of Development: Sumer residences.

Canter Hill Pond Ba:rr:leré

io

‘Tocetion: South from Center Hill Point.

Extent: 2,400 feet.

Beach Width sbove H.W.: 25 to 50 feet.

Ownership: Private.

Beach Use: None

Beach Facilities: None

Composition of Shore: Medium send mixed with cob-
ble above HW, coarse sand and gravel below. Dune
begins gbout center of reach and hlends into
bluff at south end.

Protective Structures: None - Appesrs that storm
waves overtop the barrier beach &t north end.

Character of Development: Undeveloped.

Bla.e:k Pond Aress

a.

b.

Location: 2,400 to 4,400 feet north of Ellisville
Harbor. o
Extent: 2,000 feet.
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(2k)

(25)

i.

Beach Width above H.W.: 25 to 50 feet vpdrift of
groing (105-107) end O to 10 feet dowmdrift.
Ranges from O o 25 feet in remainder of area.

Ownership: Private.

Beach Use: Resident bathing.

Beach Facilities: DNone.

Composition of Shore: Medium sand mixed with
bouldexrs gbove BW apd coarse sand with gravel
below. Bluff ranging from 30 feet in height
at north end toc 10 feet in height alt south.

Protective Structures: Ten low, tinbexr groins
(99-108} 75 to 150 feet long and 100 to 300
feet apart. Groins (99-103 end 108) inef-
fective due to deterioration. Concrete sea-
well facing 4 lots and timber bulkhead fronting
1 lot. Sore ercsion akt north end.

Character of Development: Medium sunmer residences.

Yorth of Ellisville Haxbor:

2
‘P'O
g_o
gﬁ'
e.
£.
&0

Location: Adjascent to north jetty

Extent: 2,400 feet. _

Beach | Wia:hh gbove H.W.: Varying - 50 to 100 feet.

Ownership: Private.

Beach Use: Resident bathing.

Beach Facilities: None

Composition of Shore: Medium %0 coarse sand above
HW and cosmrse sand to fine gravel helow. North
exly 700 feet backed by bluff 70 feet in height,
remainder rather low and flat.

Protective Strucbures: Stone reveiment fronting
one lot near north end. Bluff damage at north
end. Ellisville Harbor stone jetty (109) about
250 feet long at south end.

marachber of Development; Medium sumer residences
along north TOO feet, remainder undeveloped.

Tockout Poinb:

8o

b.
C.

Tocation: Ellisville Harbor to sbout 1,300 feet
south ¢f Lockout Point.
Extent: 3,600 feet.

Beach Width above H.W.: Updrift side of groins

Tenges from 125 feet at north end to O 8t south
end. Downdrift of groins reanges from 100 feet
8t north o O at south.

Ownership: Private.

Beach Use: Resident bathing.

Beach Pacilities: None

Composition of Shore: Medium sand above EW and
medium sand and gravel below.

Protective Structures: 6 stone groins (110-115)
200 feet long and 1 stone groin (116) 80 feet

A -26



¢. Beagh Width sbove H.W.: 25 to 50 feet uwpdrift of

groins (LO4.-107) and O to 10 feet downdrif't.

- Ranges from O %0 25 feet in remainder of area.

8. Ownership: Private.

e. Beach Uge: Resgident bathing.

f£. DBeach Facllities: None.

g Composition of Shore: Medium sand mixed with
boulders above HW and coarse sand with gravel
below. Bluff ranging from 30 feet in height
at north end to 10 feet in height at south.

h. Protective Struetures: Ten low, binber groins
{99-108) 75 to 150 feet long and 100 to 300
feet apart. Groins (99-103 and 108) inef-
fective due to deteriocratiom. Concrete sea-
wall facing 4 lots and timber bulkhead fronting
1 lot. Some erogion &t north end.

i. Character of Development: Medium swmer residences.

(2%) North of Ellisville Harbor:
; 8. Loeation: Adjacent to north jetbty
b. Extent: 2,400 feet.
¢. Beach Width above H.W.: Varying - 50 to 100 feet.
& Ownership: Private.
€. Beach Use: Resident bathing.
f. Beach Facilities: None
g Composition of Shore: Medium to coarse sand above
HH and ¢osrse send to fine gravel below. North-
exly 700 feet backed by bluff 70 feet in height,
remainder rather low and flat.

h. Protective Structures: Stone revetment fronting
one lot near north end. Bluff dsmage at north
end. Ellisville Harbor stone jetty (109) sbout
250 feet long at south end. .

i. Character of Developmeni: Medium summer residences
along north 700 feet, remainder wmdeveloped.

{25) Lookout Point: ,

) a. Locations Ellisville Harbor to about 1,300 feet
south of Lookout Point.

b. Extent: 3,600 feet.

@¢. Beach Width above H.W.: Updrift side of groins
ranges from 125 feet at north end %o O at south
end. Dowmdrift of groins ranges from 100 feet

~ &bt north to O at south.

d. Ownership: Private.

€. Beach Use: Resident bathing.

f. Beach Facilities: None

g- Composition of Shore: Medium send ebove EW and
medium sand end gravel below. .

h. Protective Structures: 6 stone groins (110-115)
200 feet long and 1 stone groin (116) 80 feet
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i.

Character of Development: Medium to large summer
residences.

Town of Bourne:

(1)

(2)

(3)

Sagamore Highlands:

I.oca:biom Peaked CLiEL aresa.

Extent. 3,500 feet. , ,

Beach Width above H.W.: 80 feet to aboubt 130 feet
at center to about 150 feet at south end. ‘

Ownerships Private.

Beach Uge: Resident bathing.

Beach Facilities: None

Composition of Shores Medium to fine sand sbove
BEW and coarse sand mixed with gravel below.
Few boulders in northerly 900 feet of shore.
Send bluff to 150 feet high back of beach.

Proteetive Struetures: None

Cheracter of Bevelo;men’v Medium residences on
biuft.

Sagamoye Beaghs

&
b.
Ce

1o

c.

g

Location: South from Peaked CLiff.

Extent: 3,300 feetb.

Beach Width above H.W.: From north end to updrift
of groin (123} about 100 feet wide and 85 feet
u:i,a.e downdrift of groins (121-122). Downdrift

in (123) decreases to 50 feet. Groins (12h-
8 50 feet on updrift side, 40 feet on downdrift.

Ownerships Private.

Beach Use: Resident bathing.

Beach Facilities: None

Composition of Shore: At groin (121) fine to medium
sand sbove HW and coarse below, becoming doarser
to south. At groin (128) gravel with some sand
above W and shingle and cobble below.

Protective Structures: 8 stone groins (121.-128)
about 175 feet long gnd 400 feet apart. Three
upper groine effective and five southerly scme-
what staxrved. Groins (124-128) damage abt about
AW line on beach. ,

Charscher of Development: Mediwm to large summer
residences and one small hotel ‘near north end.

e Beachs: _
Location: Groin system to Sandwich Town Line.
Exbent° 1,900 feet. .
Beach | Widi'.h above HM.: U0 feet downdrift of groin
{128) increasing at g point 500 feet south to
100 %o 125 feet fromting dunes.
Owmerships FPrivate.
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5+ Differonces in tide heights at various points along the coast
have been determined by the United Stetes Coast snd Geodetiec Survey, by
- meens of relatively short term perieds of obserwation, and related te
Boston heights for comvemience in predicting tide heights at those lsca~
tionge These tide differences end heights are shown in Table B-2. The
locations of these areas are shown om Plate 1.

Ta]ala B-2 Tidal Differences snd Ra_ng__

Differences From

Location

Boston
Nantesket ’ '

Weir River Li20 16t 700 52t 40,05 «0.1 0.0 9., 10,9
Strewberry

Hill Li2o 17t 700 53t 40,05 040 0.0 9.5  11.0
Hull hoo 18t 700 551 40,05 “043 0.0 942 10.7
Cohagset

Harbor hoo 1st 700 L7t 0,00 =0,7 0.0 8.8 16.2
Scituate 420 12t 00 3t 0,00 w05 0.0 9.0 10k
Gurnet _

Point L2o 0ot 700 36t 40,05 «0.3 0.0 9.2 10.7
Plymouth hio 58t 700 hot 40,10 #0 41 0.0 9.6 11,1
Cape 06&

Canal '
Entrance Lie h6r  T0° 30t #0.05 =041 040 9 10.9
Barnstable ‘ |

Harbor 1o k3t 700 17 Jo,20 040 040 945 1140
(Beach Pt.) '

he Storm Tides. - High velooity winds inoresse tides inm verying amounts
dopending uwpon direction and severity of the winds and wpon the hydrography
of the nearshore and shelter of the location. The tldes, of course, raise the -
elevation of the weter surface so that the waves may csuse greater demage to
the shores Table B=3 ghows maxinmmm elevetions recorded at Boston during recemt
stormse Table B-l gives elevations of record pricr to 1933. Elevations shown
for storms prior to March 1931 were observed at points cther than Commonwealth
Pier and are therefore not directly comparable to ‘the more recemt observatioms.
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APPENDIX C

WINDS, WAVES AND STORMS

l. Preveiling Winds, United States Weather Buresu wind records
for Bostom, Massachusetts, the weather station loocated mearest to the
study area, are available for the period October 1949 through September
1956. These date domsist of hourly cbservetions of wind speed end direc-~
tion based on sixtebn points of the compass. A wind rose made from these
records is shown on Plate le

2. The wind rose indicates a preponderance of westerly winds with
the greatest duration from the southwest. However, by combining winds
within quadrants it is shown that prowailing winds are from the northwest
quadrant. The study area faces open waber to the east, therefore the wave
action affecting the shore cem be generated only by winds having easterly
comporents. Prodominant winds from the easterly directions are shown as
having ebout equal duration from the two gquadrants with peaks et the .
northeast, east and east-southeast directions. It mey be concluded thet®
prevailing winds are from westerly directions or offshore with respect to
the study area end thet predominant onshore winds are from the east and
northeast.

-3, Wevess — No wave observations have been made along the cosst,

in 'bhe study ares. The wave cheracteristics discussed herein were ob-
. teined by hindcast methods and are presented in Beach Erosion Board Tech-

nical Memorsndum No. 55, entitled "North Atlantic Cosst Wave Statistics
Hindeast by Bretschneider - Revised Sverdrup-Munk Method." The coast of
the study area is exposed to deep weter waves which are generated by
windg from the easterly quadrents. The study area is exposed to ocean
waves generated over long fetches from direstions of north to east. TFrmm
the directions of north to northwest the fetoh is limited by Beston Harbor,
and Gape Cod limits the fetch for directions of east to south~southeast. A
h wave: rose prepared from hindcast date is inclnded on Flate 1.

_ “h. Hindessts have been made for a station in deep weter off Neuset
'Beach Cepe Cod, Masaachusetts, about 70 miles east-southeast of the center
of the gtudy aree (see Flate 1 for location)s A summary of hours of oocur-
rence of waves from the effective directions is shown on Teble C-2. Fram
both the teble and the wave rose, it mey be seen thaet the predominant direc-
tion of approech is froam the emst end the east-mortheast directionse

5. Storms. - Hurricanes can be defined as tropical cyclones with a
centi?gl barometric pressure of 29.0 inches or less and winds mear the cen~
tor 75-miles per hour or more in some points in the path. In the northern
hemisphere they are lmown to consist of winds revolving in a counter~clock-
. wise direction sbout a calm center or "eye". This celm center has an aver-
age diamoter of epproximately 1l miles. The diameter of hurricenes varies
considerebly, some being 5C to 75 miles; the msajority greater, in meny
instences exceeding 500 miles, Winds at the owbter limits are usually light
inoreasing ‘to moderate snd gusty towerd the cemter, and they blow with great
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Wind Data - Boston, Massachusetis ~ Logen International Airport
October 1949 - September 1956 {7 Year Reaord)

Table C=1 Wind Date
: Hours 3 % Total : Avg. : TWind s % Total
1 ST - TTTTTSTTTTT ¢ Duration ¢ Speed @ Movement : Movement
Directions : Speed Miles per Hour _‘ s : HoP.H. s (Miles) s

H

o Over H
s 0-3 lL=7 8-12 13-18 19-2; 25-31 32-38 39-h6 L7 Total ;

N 73 k4, 1211 909 271 89 13 2 0 3032 Lo 12.) 37,481 L.7
NNE 56 305 707 598 307 130 a7 5 1 2136 B:E Jl-ZoS 29,475 37
NE 72 Lio 770 755  Lah 166 7 30 i1 o2 L o6 29,702 L9
ENE 75 304 615 617 287 U9 16 L 2108 3.5 4.3 30,181 3¢8
E 68 366 1050 915 235 89 29 19 2 2773 1165 12,9 35,852 Loy
ESE 66 L6 1205 g20 175 55 10 0 L, 2881 Lie7 11.7 33,707 — Le2
SE o 7L 966 o2 106 17 - - 1 2257 3.7 10.9 2,585 %01
SSE Lo L2y 818 342 60 21 3 P 1 1723 2.8 10, 17,860 202
8 55 660 1168 686 181 L7t 10 3 - 281l Le6 11,1 31,337 3.9
SSW s 587 1520 1409 501 135 33 9 2 Leso 659 13.2 56,103 70
SW Gy 819 322 3067 766 196 71 3 - 8188 13 13,0 106,375 1342
WSW k8 L53 1531 1388 31, 70 15 0 - %819 662 12.5 L7,896 640
w 59 559 168% 1568 606 170 60 6 - h7ia 77T 13.7 €y, 4L8 8.0
W 57 761 2,00 ohhyy 1035 377 52 7 1 . 7137 11.6 .1 100,652 12.5
W 65 612 1806 233 1092 LoL 58 L 2 6367 10 Y18 9,155 | 1.7
NNW L& %65 1353 1426 560 139 kI 1 1 3305 boli 137 53,617 - --6,7‘
Calms L86 0.8 7

TOTAL | -53,299 1000 12,9 803L26 100.0

+ o



APPENDIX C

WINDS, WAVES AND STORMS

1. DPreveiling Winds., United States Weether Buresu wind records
for Bostom, Massachuse'bts,, the weather station located nearest to the
study ares, are available for the period Octcber 1949 through September
1956, These date consist of hourly cbzervations of wind speed and direc-
tion based on sixteen points of the compass. A wind rose made from these
records is shown on Flate l.

2¢ The wind rose indicates a preponderance of westerly winds with
the greatest duretion from the southwest, However, by combining winds
within quadrenmts it is shown thet prewveiling winds are from the northwest
quadrant. The study area faces open wabter to the east, therefore the wave
action effecting the shore cen be generated only by winds having easterly
componentss Prodominent winds from the easterly directions are shown as
having sbout equal duration from the two quadrants with peaks at the
northeast, east and east-southeast directioms, It may be conciuded thet
preveiling winds ere from westerly directions or offshore with respect to
the study erea and thet predominent onshore winds are from the east and
northeast.,

3. Weves. -~ No wave observations hove been made along the coast,
in ‘the study area. The wave characteristics discussed herein were ob-
tained by hindeast methods end are presented in Beach Erosion Board Tech-
nical Memorsndum No, 55, sntitled "North Atlantic Cosst Wave Statlistics
Hindoast by Bretachneider - Revised Sverdrup-Mumk Method."™ The coast of
the study ares is exposed to deep water waves which are generated by
winds from the easterly guadrents, The study sree is exposed to oceen
waves generated over long febches from directioms of north to east. From
the directions of north to northwsst the fetch is limited by Beston Herbor,
and Cape Cod limits the fetch for directions of east to south-southeast. A

‘wave ‘rose prepared from hindcast date is included om Flate 1.

e L|..¢. Hindecasts have been made for a station in deep weter off Nauseb
'Beach Cape Cod, Mpssachusetis, about 70 miles east-southeast of the cemtber
. of the study area (see Plate 1 for location)s A summary of hours of oscur-
rence of waves from the effective directions is showm on Teble C-2. Fram
both the table smd the wave rose, it may be seen thet the predominant direc-
‘tion of spproach is fram the east end the east-northeast directionse.

‘ 5. Storms. ~ Hurricanes cen be defined as tropical cyclones with e
centPal barometric pressure of 29,0 inches or less and winds near the cen-
tor 75 miles per hour or more in some points in the peth. In the northern
hemz,sphere they are known to consist of winds revolving in a counber-cloclk-
- wise direction about a calm center or Yeye"., This calm center has an aver-
age diemeter of approximately Ui miles. The diameter of hurricenes vearies
considerably, same being %0 to 75 miles; the msjority greater, in meny
instences exceeding 500 miles. Winds at the oubter limits are usually light
increasing to moderate and gusty toward the center, snd they blow with great

C -1



Wind Data - Boston, Massachusetts « ILogan International Airport
October 1949 - September 1956 (7 Year Reocord)

Table Gwl Wind Date

: Hours - : % Total : Avg., : Wind : % Total

: IR =T 3 Duration : Speed : Novement : Movement
Directions . Speed Miles per Hour - s 3 + M.P.He ¢ (Miles)

4 . . T r - ¢ 2 o

: 0=3 L=7 8-12 13-18 19-2; 25-31 32-38 39-46 L7 Total 3 -
N LE, 1211 909 271 89 13 2 0 3032 b9 2. 37,481 L7
NNE :5{2 305 707 598 307 1%0 e7 5 1 2136 3 E«B 29,475 347
NE 72 lgo 770 755 heh 166 74 300 11 2n2 L 6 39,702 19
ENE 75 30, 615 617 287 U9 §A ] 16 L 2108 345 03 30,181 %8
B 68 366 1050 915 255 89 29 19 2 2775 L5 12,9 35,852 ~ Loy
ESE & Lhé 1205 920 175 55 10 0 L 2881 Le7 11.7 33,707 lye2
SE o L7r 966 o2 106 17 - - 1 2257 2.7 10.9 211,585 3ol
SSE ho L27 @818 Zh2 0 21 3 o 1 172 2,8 10.4 17,860 2,2
s g 660 1168 686 181 - L7 10 3 - 28 L6 11.1 31,337 %69
SSW 5 587 1520 1409 501 135 33 9 2 L250 649 ~13.2 565103 17.2
SW g, 819 B2 2 3067 766 196 21 % - 8188 136t 130 106,372 2.0
wsW 48 4453 1s31 1388 31 70 15 0 - 3819 62 12,5 L7,89 80
W 59 550 1683 1568 606 170 60 6 - L1 77 3.7 608 o
WHW 57 761 2400 A7 1035 377 52 i 1 . 7137 11.6 ll;.sl 100,652 1_;[.,5
W 65 612 1806 233, 1092 Lok 58 L 2 6367 10. 1.8 ol,155 6,7 ,
NNW hé 365 1353 26 560 139 i 1 1 3905 6.y 137 __ ___‘5_37,6}7“; T .7_
Ga]ms Ll-86 0.8

roTAL 61299  100.0 12,9 803,426 T 100.0
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APPENDIX C

WINDS, WAVES AND STORMS

l. Preveiling Winds. United States Weather Buresu wind records
for Boston, Messachusetts, the weather station looated nesrest to the
study sres, are availeble for the period October 1949 through September
1956, These dats consist of howrly cbservations of wind speed and direc~
tion based on sixteen points of the compass. A wind rose mede from these
rocords is shown on Plate 1.

2. The wind rose indicates a preponderance of westerly winds with
the greastest duration from the southwest. However, by combining winds
within quadrents it is shown that prewailing winds ere from the northwest
quadrant. The study aree facesz open water to the east, therefore the wave
action affecting the shore cen be gemerated only by winds having easterly
componentse Predominent winds from the easterly directions sre shom as
having ebout equal duration from the two quadrants with pesks at the
northesst, east and east-southesst directims. It may be concluded that
prevailing winds are from wesberly directions or offshore with respect to
the study erea snd that predomiment onshore winds are from the east and
northeast.

© 3. TWeves. -~ No wave observations have been made along the coast,
in the study area. The wave charscteristics discussed herein were ob-
tained by hindeast methods and ere presented in Beach Erosion Boerd Tech~
nicel Memorsndum No. 595, entitled "North Atlantic Coast Wave Statistics
Hindcast by Bretschneider - Revised Sverdrup«Munk Method." The coast of
the xtudy aree is exposed to deep water waves which are generated by
winde from the essterly gquadrents, The study aree is exposed to ocesn
waves generated over long fetches from directions of morth to east. Fram
the directions of north to northwast the fetech is limited by Boston Harbor,
and Cape Cod limits the fetch for directions of east to south-~southeast. A

" wave rpse prepared from hindcest date is included on Plate 1l

i e Hindcests have been made for a station in deep water off Nauset
Beach Cape Cod, Massachusetis, about 70 miles esst-southeast of the center
. of 't:he study area (see Plate 1 for location). A summary of hours of occur~
rence of waves from the effective directions is shown on Teble C-2. Fram
both the table end the wave rose, it may be seen that the preduminent direo-
-tion of approach is fram the east and the eagt-northeast directionse

, 5. Storms. - Hurricanes cen be defined as tropical cyclones with a
contial barometric presgsure of 26,0 inches or less and winds neer the cen-
tor 75:.miles per hour or more in some points in the path. In the northern
hemigphere they are known to consist of winds revolving in a counter-dlock-
- wise direction ebout a calm center or "eye". This calm center has en aver-
age dismeter of epproximately 1 miles. The dismeter of hurricenes varies
considerably, same being 50 to 75 miles; the msjority greater, in memy
instances exceeding 500 miles, Winds e:b the outer limitsz are usually light
increasing to moderate and gusty toward the center, and they blow with great

C~1



Wind Data - Boston, Massachusetts ~ Logan Tnternational Airport
October 1949 -~ September 1956 (7 Year Reocord)

Teble Cwl Wind Detbe o
Hours s % Total ¢ Avg., ¢ Wind + % Total
3 - aod Miles oe R : Duration ¢ Speed : Movement : Movement
Directions : Speéd Mlle.g por Hour — : $ 1 M.P.H. s (Miles) : :
H T T a
; 0-3 hL-7 8-12 13-18 19-2, 25-31 32-38 39-46 L7 Totel : : :
N 75 Lép 1211 909 271 &9 13 2 0 3032 L9 124 37,481 L.y
NNE 56 305 707 598 307 130 27 5 1 2136 ai 13.8 29,475 2-7
NE 72 Lo 70 755 heh 166 A4 3 11 272 L .6 39,702 49
ENE 75 30h 615 617 287 o a1 16 y, 2108 345 1,3 30,181 %8
E 68 366 1050 91 235 & 29 19 2 2773 14o5 12,9 35,852 Ly
ESE 66 Lhb 1205 920 175 55 10 0 L 2881 Le?7 11,7 2,707 = [e2
SE A LT7L 966 622 106 17 - - 1 2257 3.7 10.9 ,585 36l
888 Lo Loy @818 32 0 2t 3 2 1 1_7%6 248 10.L 17,860 202
s 5 660 1168 686 181 Ly 10 3 - 12;250 )_6;.,8 %912 Ei,ggg ?.(9)
SSW 87 1520 19 501 135 33 9 2 . A3 s o
SV Zlb; 219 321.2 3067 766 196 31 3 - 8188 131 13,0 106,375 13.2
WSW ke Ls3 1531 1388 3y 70 15 ) - 3819 662 12.5 ly7,896 640
W 59 559 1683 1568 606 170 60 6 - L 77 13.7 &y, 48 849
WHW 57 761 24,00  2hhy7 1035 377 52 7 1 . 7137 11.6 .1 100,652 12.5
HW 65 612 1806 232 1092 LoL 58 L o2 6367 10.4 1.8 9h,155 ~ 11.7
NNW L6 365 1353 U426 560 139 i1 1 1 3905 6aly 137 ;5_57,76‘17" _ f_é,".T._

Calms , L86 Q.S .

TOTAL 61299 10,0 12.9  80%,426 100.0
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APPENDIX C

WINDS, WAVES AND STORMS

1. Prevailing Winds. United States Weather Buresu wind records
for Boston, Meassachusetts, the weather station located nearest to the
study ereas, are availeble for the period October 1949 through September
1956, These data comsist of hourly cbservations of wind speed and direc—
tion based on sixtebn points of the compass. A wind rose made from these
rocords is shown on Plate 1.

2, The wind rose indicates a preponderance of westerly winds with
the greatest duration from the southwest., However, by combining winds
within quadrents it is shown that preveiling winds ere from the northwest
quadrsnt. The study area faces open wabter to the east, therefore the wave
action effecting the shore cem be genereted only by winds having easterly
componentse Prodominent winds from the easterly directions ere shown as
heving sbout equal duration from the two quadrsnts with peaks at the
northeest, east and east-southeast directioms. It mey be concluded that
provailing winds are from westerly directions or offshore with respecht to
the study area and that predominent onshore winds are from the east and
northeast.

3. Wovess -~ No wave observetions have been made along the ocoast,
in the study aren. The wave cheracterisbics discussed herein were ob-
teined by hindesat methods and are presented in Beach Erosion Board Tech-
nical Memorendum No. 55, entitled "North Atlantic Coast Wave Statistics
Hindeast by Bretschneider - Revised Sverdrup-Mumk Method." The coast of
‘the study area is exposed to deep water waves which are generated by
winds from the easterly quadrents, The study srea is exposed to oceen
weves generated over long fotches from direstions of morth +to east, Fram
the directions of north to northwest the fetch is limited by Boston Herbor,
and Ce.pe Cod limits the fetch for directions of east to south-southeasmt. A
'_wave rose prepared from hindeast data is included on Plete l.

S L;.,. Hindcasts have been made for e sbation in deep water off Nausel
Beach, Cape Cod, Massachusetts, about 70 miles east-southeast of the center
. of the study aree (see Plate 1 for location)s. A summary of hours of occur-
rence of waves from the effective directions is shown on Teble C-2. Fram
both the table smd the wave rose, it may be seen thaet the preduminant direc-
tion of approach is from the east and the east-northeast directionse

, 5. Storms. - Hurricanes cen be defined as tropicel cyclones with e
cent?al barometric pressure of 29.0 inches or less and winds near the cen-
ter 75.miles per hour or more in some points in the path. In the northern
heniisphere they are nown to comsist of winds revolving in & counber-clock-
. wise direction about a calm center or "eye". This calm center has an aver-
age dismeter of approximately 1 miles. The dismeter of hurricenes varies
considerably, same being 50 to 75 miles; the msjority greater, in many
instences exceeding 500 miless, Windg at the oubter limits ere usually light
increasing to moderate end gusty toward the cemter, snd they blow with great

C~1



Wind Data - Boston, Massachusetts - Logan Intermational Airport
October 1949 - September 1956 (7 Year Record)

Table Cwl Wind Deta
Hours- "3 % Totel s Avg. ¢ TWind : % Total
: T ~ 3 Duration : Speed : Movement : Movement
Directions : Spoed iles per Hour p— — $ : MI:P,H. s (Miles)
H T F o
s 0=3 L7 8-12 13.18 19-21; 25-31 30-%8 39~L;6 Iy7  Totel ¢ ¢ : : :
N 75 héy 1211 909 271 89 1% 2 0 3032 119 12.) 37,481 L7
NNE 56 305 707 598 207 130 27 5 1 213 B:E 13,8 29,475 3.7
NE 72 L10 770 755  Lahh 166 74 30 11 27z L .6 39,702 L9
ENE 75 304 615 617 287 UP 1 16 L 2108 345 o3 20,181 Z¢8
B 68 366 1050 915 235 & 29 19 2 2773 l1o5 129 35,852 Ldy
ESE 66 L6 1205 920 175 55 10 0 L 2881 lie7 11.7 33,707 L.2
SE o L7 966 2 106 17 - - 1 2257 2.7 10.9 2l,,585 3.1
8SE Lo Lo7 818 72 0 21 % o 1 1723 248 10. 17,860 262
S % 660 1168 686 181 L7 10 3 - 281 L6 11.1 31,337 369
SSW 5, 587 1520 1409 501 135 33 9 2 4250 649 13.2 56,103 7:0
W d, 819 3Z2 3067 Té6 196 31 3 - 8188 134t 13.0 106,375 13,2
WSW h8 L53 1531 1388 31y 70 15 0 - 3819 662 12.5 47,896 6.0
W 5o 559 1683 1568 606 170 &0 6 L7711 77 13.7 &y, Li8 80
WHW 57 761 2400 27 1035 377 52 7 1 . 7137 11.6 .1 100,652 12,5
W &5 612 1806 232, 1092 Lok 58 L 2 6367 100 1.8 oh,155 11,7 _
NNW L6 365 1353 1,26 560 139 1 1 1 3905 by 13.7 53,617 °7

Calms 5,86 0.8

TOTAL 61299 1000 12,9 803,406 100.0°7
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1. Hours of Calm 8,788

2. Hours of ocm:.rren'cé of wavwes squalling or exceeding the indicated height
are shom in parentheaia.

3, Wave heights were obtained by hindcasis from United States Weather Buresu
Synoptio Charts.

Table C~2., Hours of Wave, ‘Occurrence Dur:mg 3-Yesr Period 1958 « 1950
‘Range
of Wave
Height :
(feet) ¥ WNNE R ENE E ESE SE SSE 8 . ssw SW TOTAL
L 12 28 12 L | 60 -
25~30 () (32 (28) (12) (L) (60)
o 12 2 KN 2, L L 8
20-25 (1)  (32) (112) (36)' hy - (8) "(%8)
. 8 16 o I U 12 12 108
1820 (2h) " (h8)  (136) (6&) (8) (12) (12) (12) (316)
. 8 16 12 112 16 12 L 256
1618 (8) (hO)' (60)  (4i8)” (132) &) (2 (20) (16) {572)
o 12 o 132 96 20 6 8 12 8 . .2 368
v 16 (20) (60) (&) (380) (228) (W)  (ho) (8) (12) {28) (36) (940)
W 28 g0 U2 32 2 8 - 36 8 2 ]E&
1223k (3.67 (76) (112) 7 (600) "(3h0) (76) (&) (16)  (h8) (36) (60} (1441)
56 136 24 280 188 & 32 & 76 32 56 -1028
10412 (92)(212) (136) (880) (528) (160) (96)’ (80)  (12h4) (68) (116) (2h92)
_ 88 68 8 Lo 32, 8B w20 56 80 120- 154,
8-10 {180)(280) (22h) (13h0) (852) (28) (168) (200)  (180)  (148) (236) (4056)
o & 68 160 752 séy ogl - 8 ..152 196 156 22 272k
6-8 (26 (3h8) (38h) (2002) (1aé) (532) (25.2) (352) (376)  (30k) (Lé0) (6780)
112 52 252 16 860 28 88 212 260 280 L4328
L-6  (376) (hoo) (636) (BBEB) (2276) (816) (521;) (eo)  (s88)  (56h) (7ho, (11108)
o 56 288 258 380 30l -332-, 3ol 232 - 688 -
o-h  (116)(hs6) (92h) (6128) (hehs) (1372) (oah) (9hh) (oho)  (888) (972) (17992)
R L ! 2756 300 20l 208- - &4 - 36
0.5-2  (420)(h60) (1168) (87210 {6801) (2021;) (1208) (1152) (1ibhy)  (1096) (1036) (25308)



fury adjacent to the "eye". Hurricenes move bodily along a path in a
motion of transletion st an average speed of spproximetely 12 miles per
hour, The greatest damage caused by these tropical cyclones to shore
areas is due to the irmumdation which usually accompenies them. This is
especially true where there is a bay bo the right of the point where the
hurricane center moves inland. The rise of water in Rarragansett Bey,
Rhode Islend, during the hurricame of September 1938, which moved inlamd
west of this bay is en exemple of the devasteting effect which such &
condition csn engender. The strong currents created by hurricenes is an
inmportant factor in the destruction caused by such storms. Only a few
hurricenes which have passed through the New Englend ares are known to
have caused considerable destruction, Iven Ray Tennehill, im his book
"Hurricanes”, mentions ten which occurred between 1635 end 19l4i. Recent
hurricenes occurred on September 21, 1938, September 1L-15, 194L, Auguat
31, 1954 and September 11, 1954, These hurricanes caused extreme demage
throughout New England ineluding heavy comstel demage. However, along
the shore between Pemberton Point amnd Cape Cod Canal the demage caused by
the hurricsnes was relatively minor in camparison with the northeast
storms of April 20-22, 1940 and November 28~-30, 19.5. These storms are
described briefly in the emsuing two paragraphs.

6. Yortheast Storm of April 20.22, 1940, = The northern coast of
New Englend was laghed by s northeast gals, sccompenied by the highest
tides since 1851, on April 20-22, 1940. The storm cenber moved slowly
along the coast from & point in eastern Kembtucky on the 20th, to a point
north of Portland, Maine on the 22nd.. The storm reached Boston, Massa-
chusetts at sbout L:00 P.M. on the 20th smd lasted wmbil about 11:00 P.M.
on the 2ist. The storm, coming et the time of spring tides, built up the
normally high tides to extreme tides which continued through the 22nd.
Extreme tide recorded at Commomwsalth Pier im Bostom was 13.8 feet above
meen Low water., Heavy surf pounded the coast during the gale and spray
was reported to have dashed over the 1ll0-fool tower at Minot's Light off
Scituate and to have carried 25 feet abowe the 105-foot cliff on Deer
Island in Beston Harbor. During the period of 31 hours, there was a
wind velocity of 30 or more miles per hour at the East Boston Airport.
The extreme instantanéous veloeity recorded wes L9 miles per hour.
Before gmd efter that of gale force, the wind wes from the north, but
during the gale the wind wes from northesst. Damage occurred throughout
the study area with principal coastel demage consisting of erosion of
boaches and cliffs; destruction of sea walls and bulkhesds; undermining
-of highways and buildings, several of which were demolished; end, the
flooding of low lands, buildings end roads.

7. Northesst Storm of November 28-30, 1945, - This storm was the
last of throe severe storms atbacking New England during the ten-day
period of November 20-30., The first two storms, occurring on November 20
and 22, affected principally the states of New Hampshire snd Maine, Dan-
age within the study ares wms negligible. The storm demeging the study
area wes o three-day northeast storm oscurring on November 28 to 30 inclu-
sive, with high winds continuving through December 1. Its greatest intensity
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Table C-2. Hours of Wave Ocourrence During 3-Yesr Period 1948 » 1950

"Renge

of Wave
Hoight |
(feet) N NNE NE ENE B ESE SE SSE S Ssw 8W TOTAL
L 12 28 12 L - T
25-30 (L) (12) (28) (12) (L) (60}
‘ B NN W SR N S U8
20=25 (16) (32) (2) (36) () (8 (208)
o 8 16 2 28 L L 2 12 -208
1820 (2h)  (h8)  (136) (&4  (8) (12) (12) (12) (316)
8 16 12 112 68 16 12 8 4 256
1618  (8) (ho) - (60) (2hi8)  (132) (2y) (o) (20) (18) (572)
12 20 ol 132 96 20 16 . 8 12 8 20 268
W16 (20) (60) (&) (380) (228) (W) (o) (8)  (12) (28)  (36) (9h0)
¥ 16 28 20 U2 32 2, 8 . 36- 8 2 52,
12-1y  (36) (76) (112)° (600) (3h0) (76) (&4) (16)  (48) (36) (é0) (1hés)
136 280 188 2 & 6. 3. 56 1028
10212 (gg) (2;2) (1%) (880) (528) "(1%)'” (363' (80) (12 (68) (116) (292)
88 68 88  heo 324 88 72 120 56 80 120 -156
8~-10 (180)(280) (22h) (1zlio) (852) (2hi8) (168) (200) (180)  (ih8) (236) (L1056)
68 160 o ogly gy . 152 196 156 oo 279
68 (2%)(3&8) (384 (zggz) (1'15;1&2) (532) (252) '(3?2) (376)__ _(30h) (L0) (ﬁ?eg)
112 52 > 56 80 28, 288 212 260 280 308
-6 (376) (hgﬂ) (226) (%h 8) (2276) (816) (ggﬁ) (60) (588} (53:)' (740, (1;;82
288 2580 1772 6 380 30k -352- 39 232
2- (ﬁg} (hgg) (92i) (6228) mé’ﬁg) (1%?2) (9%) (9hly) (Z(ZE) (88:) (92’? (1;9;22)
‘ 2696 T 52 208 .20 208 &, " 7316
0,5-2 (hzg)(hég).(llgé%) (87531») (%?ﬁ) (20621;).' '('1208) (1152) (11hh)  (1096) (1036) (25308}

1, Hours of Calm 8,788

2. Hours of ocourrence of waves equalling or exceeding the indiocated height
are shown in parenthesis,

%+ Wave heoights were obtained by hindcasts from United States Weather Bureau
Synoptio Charts.



fury edjacent to the "eye"s Hurricanes move bodily aleng a path in a
motion of transletion at an average speed of spproximetely 12 miles per
hour. The greatest demage caused by these tropical cyclones to shore
areas is due to the inundation which wsually accompanies them. This is
espsclally true whors there is & bay bo the right of the point where the
hurricane center moves inland. The rise of water in Narragensett Bay,
Rhode Island, during the hurricane of September 1938, which moved inlend
west of this bay is an exewmple of the devestating effect which such a
condition can engender. The strong currents created by hurricanes is an
important factor in the destruction caused by such storms. Only a few
hurricenes which have passed through the New England ares are kmown to
have caused considerable destructiom. Iven Rey Tannehill, in his book
"Hurricenes™, mentions ten which occurred betwsen 1635 end 194, Recent
hurricanes ocourred on September 21, 1938, September 14-15, 194k, August
31, 1954 and September 11, 195h. These hurricanes ceused extreme damage
throughout New England including heavy coastal demage., However, along
the shore between Pemberton Point snd Cape Cod Cenal the demage caused by
the hurricenes was relatively minor in comparison with the northeast
storms of April 20-22, 1940 and November 28-30, 19L5. These storms are
described briefly in the emsuing two paragraphs.

6. Northesst Storm of April 2022, 1940, = The northern coest of
New Englend wasg lashed by a northeast gale, sccompanied by the highest
tides simce 1851, om April 20-22, 1940. The storm center moved slowly
along the coast from a point in eastern Kembucky on the 20th, te & point
north of Portlsnd, Maine on the 22nd.. The storm reached Boston, Massa-
chusetts at ebout L:00 P.M. on the 20th exd lasbted wmtil about 11:00 PoM.
on the 2lat. The storm, coming at the time of spring btides, built up the
normelly high tides to extreme tides which conbinued through the 22nd.
Extreme tide recorded at Cormonwsalth Pier in Boston was 13.8 feet sbove
mean low wabter. IHeawvy surf pounded the coamst during the gale and spray
wes reported to have dashed over the 1ll0=foot tower at Minot's Light off
Scituate and to have carried 25 feet abowe the 1l05-foot cliff on Deer
Iglend in Beston Harbor. During the period of 31 hours, there was
wind velocity of 30 or more miles per howr at the East Boston Airport.
The oxtreme instentaneous velocity recorded was L9 miles per hour.
Before gnd efter that of gale force, the wind was from the north, bub
during the gale the wind waas from northeast. Damege occurred throughout
the study area with principal coastel damage consisting of erosion of
beaches and cliffy; destrucbion of =zea walls snd bulkheads; undermining
of highweys and buildings, several of which were demolished; end, the
flooding of low lends, buildings snd roads.

To Northeagt Storm of November 28-30, 10,5, « This storm was the
last of three severe storms atbacking New England during the ten-dey
period of November 20=30, The first two storms, occurring on November 20
end 22, affected principally the states of New Hempshire snd Mainee Dam-
age within the study ares wes negligible. The storm demaging the study
aroe was a three-day northeast storm osccurring on November 28 to 30 inclu-
sive, with high winds conbinuing through December 1. TIts greatest intensity

C =l



Table (-2, Hours of Wave Ocourremce Dirinmg 3~Year Period 1048 - 1950

'.Range

1. Hours of Calm 8,788

2. Hours of ococurrence of wavwes equa.lling or exceeding the indiocated height
are showm in perenthesis.

3. Wave heights were obtained by hindoasts from United Stetes Weather Burean

Synoptio Chartse.

of Tave
Height
(feet) N NNE NE ENE E  ESE SE SSE S - 8SW W TOTAL
L 12 28 12 I ' ' 60
25-20 ) (12) (28 (12) (L) (60)
' 12 20 & = T 1 8
20-25 S (16) (32) (112) (36)  (h) ~ (B) '(‘%s)
. 8 16 o, 28 L4 L 12 12 108
1820 (2 8y (136) (A (8) (12) (12) _(2) (316)
8 16 12 12 68 16 12 L 256~
1618  (8) (o) (60) (hiB) (132) (&) (2 '('2'0) (16) (572)
@ 12 20 ol 132 96 20 16 8 12 8. .20 368
¢ W16 (20) (60) (&) (3%0) (228) (W) (ko)  (8) (12) (28)  (36) (9h0)
W 16 16 28 20 112 32 2 8 - 8 2 5, -
12-1 (38) (76) (112) 7 (600) (3h0) (76) (&) (16) (hs) (36) (&0) (:ﬁem
56 136 o 280 188 & 32 & ) 32 56 -1028 -
10-12  (92)(212) (136)  (880) (528) (160) (96) (80) (1210 (68) (116) (2,92)
88 68 8 ko 32 88 Zg 120 56 80  120. -156y.-
8-10  (180)(280) (22h) (1340) (852) (2h8) (1 ) “(200) (180)  (8) (236) (4056)
& 63 160 752 56y o8, 152 -196 156 22 272l
6-8 (26 (3h8) (38h) (2092) (Uuné) (532) (252) (552) (376)  (30l) (Léo) (6780)
12 52 o252 is6 860 28 288 212 260 280 4328
-6  (376) (100) (636) (3 )(2276) (816) (seh) (6i0)  (588)  (56h)  (7hOy (11108)
Lo 56 288 556 380 30k --332— 32, -232. 68yl
o<y (126)(Ls6)  (92h) (6128) (hehs) (1372) (9«'.&) (9hh) (oho)  (888) (972) (17992)
T L L A 2756 - 652 ' -204 208- - &y - 7316
0.5-2  (420)(L460) (1168) (s7eh) (68014) (202))’ (1208) (1152) (1)) (1096) (1036) (25308)



fury adjacent to the "eys", Hurricenes move bodily along a path in &
motion of translation at an average speed of spproximestely 12 miles per
hours. The greatest demage caused by these tropical cyclones to ghore
areas is due to the inundation which usually accompanies theme. This is
especially true where there is & bay to the right of the point where the
hurricane center moves inland. The rise of water in Narragansett Bay,
Rhode Island, during the hurricane of September 1938, which moved inlend
west of this bay is an exemple of the devastating effest which such &
condition cen engender. The strong currents created by hurricenes is an
importent factor in the destruction caused by such storms. Omly a few
hurricanes which have passed through the Wew England ares are kmowmm to
have caused considerable destruction. Iven Rey Tanmnehill, in his book
"Hurticemes", mentions ten which occurred between 1635 and 19k, Recent
hurricanes occurred on September 21, 1938, September 14-15, 19LL, August
31, 1954 and September 11, 195l. These hurricanes ceused extreme demege
throughout New Englend including heavy cosstal demage. However, along
the shore between Pemberton Point amd Cape Cod Canal the damsge caused by
the hurricsnes was relatively minor in comparison with the northeast
storms of April 20-22, 1940 end November 28~-30, 1945. These storms are
described briefly in the emsuing two parsgrephs.

6. Northesst Storm of April 2022, 1940. = The northern coast of
New Englend wes laghed by a northeast gale, accompanied by the highest
tides since 1851, on April 20-22, 1940, The storm center moved slowly
along the coast from e point in eastern Kenmbucky on the 20th, to a2 point
north of Portland, Maine on the 22nd. The storm reached Boston, Massa-
chusetts at sbout [;:00 P,M., om the 20th and lasted wmtbtil aboubt 11:00 P.H.
on the 2lst. The storm, coming at the time of spring tides, built up the
normally high tides to extreme tides which conbinued through the 22nd.
Extreme tide recorded at Commonwsalth Pier in Bostom was 13.8 feet ebove
mean low water. Heavy surf pounded the coast during the gale and spray
wag reported to have dashed over the 110-foot tower at Minot's Light off
Seituate and to have carried 25 feet abowe the 105~foot cliff on Deer
Island in Boston Harbor. During the period of 31 hours, there was a
wind velocity of 30 or more miles per hour at the Fast Boston Airport.
The oxtreme instantensous velooity recorded was 1i9 miles per hour.
Before and aefter thet of gele force, the wind wes from the north, but
during the gale the wind wes from northesst. Dsmege occurred throughout
the study area with principel coastal damage consisbing of erosion of
beaches and cliffs: destruction of sea wanlls and bulkheads; undermining
~ of highweys and buildings, several of which were demolished; end, the
flooding of low lands, buildings snd roads.

Te Northesst Storm of November £8-30, 1945, « This storm was the
lagt of three severe storms sttacking New Englend during the ten~day
period of November 20~%30. The first two storms, occurring on November 20
and 22, affected principally the states of New Hampshire emnd Maine. Dam-
age within the study area was negligible. The storm demeging the study
area wes a three-day northeast storm occuwrring on November 28 to 30 inclu=-
sive, with high winds continuing through December 1. Its greatest intensity
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Table C-2. Hours of Wave Occurrencé During 3-Year Period 1948 - 1950

‘Range
of Viave
Hoight
(Peet) ¥ NNE NE ENE  E ESE SE SSE S - SSW SW TOTAL
L 12 28 12 L ' : - &0
25-30 (W)  (12)  (28) (12) (L) (60)
- 12 20 & o kL UE
20-25 (16) (32) (112) (36) () ~ (8) (=08)
T 8 16 oy 28 b e 12 208
1820 (eh) (48) (136) (&)  (8) (12) (12) (32) (316)
8 1 12 112 68 16 12 8 L 256
16-18 (8) (o) (60) (24iB) (132) " (2h) (4 (20) (16) (572)
12 20 o 132 96 20 16 8 12 8 20 268 -
W16 (20) (€0) (84) (380) (228) (W)  (4o) (8) (12 (28)  (36) (9h0)
-3 16 28 20 12 32 2 8 . 36- 8 & 1&2*
12-1y (36) (76) (112) (600) (30) (76) (&) (16) (48) (36) (&0) {(14h)
56 136 2 280 188 @& 32 4 76 .3 56 3028 -
10-12  (92)(212) (136) (880)  (528) (160) (96) (80} (32h) (68) (116) (2hg2)
_ 88 68 88 Lo 3z2h 88 72 120 56 80 120 156,
8~10 (180)(280) (22h) (1340) (852) (2i8) (168) (200)  (180) (48) (236) (Los6)
& 68 160 152 s5ély 28y & . 152 196 156 2d 27y
6-8  (26h)(348) (38L) (2092) (Ué) (532) (252) (352) (376)  (30L) (LéO) (6780)
12 52 252 1456 860 28, 272 288 212 260 280 L3208
Lh-6  (376)(4oo) (636) (35Li8) (e276) (816) (52h) {&i0)  (588) (564)  (7ho) (lg;?)
) 288 o580 1772 556 380  30h 352 39 932
2-;  (l16) (hssg) (99;) (5223) (LoiB) (1372) (9&) (9Lls) (Zég) (888) (957? (1362)
' o, 2596 ¢ - 652 30 208 204 208 . & - 7316
0o5=2 '(bzg)(hég)(lléfi) (a%) (?Ggosﬁ) (202;) (1208) (1152) (11hh) (1096) (1036) (25%08)

l. Hours of Calm 8,788

2. Hours of ocourrence of wawes equalling or exceeding the indicated height
.are shom in parenthesis,

3+ Weve heights were obtained by hindoasts from United Stetes Weather Bureau

Synoptio Charts.



fury adjeacent to the "eye". Hurricanes move bodily along a path in &
motion of transletion at an average speed of spproximately 12 miles per
hour. The greatest demage caused by these tropical cyclomes to shore
areas is due to the inundation which usually accompenies them. This is
especially true where there is a bay to the right of the point where the
hurricens center moves inland. The rise of water in Narregansett Bay,
Rhode Island, during the hurriocame of September 1938, which moved inlemd
wost of this bay is en exemple of the devasbating offect which such e
condition can engender. The strong currents created by hurricenes is an
important factor in the destruction csused by such storms. Only a fow
hurricenes which have passed through the New England aren are known to
have saused considersble destruction. Iven Rey Tannehill, in his book
"Harricenes™, mentions ten which occurred between 1635 and 194L. Recent
hurricanes occurred on September 21, 1938, September 14~15, 1944, August
31, 1954 end September 11, 19%5li, These hurricanes caused extreme demage
throughout New England including heavy coestal demege. However, along
the shore between Pemberton Point and Cape Cod Canal the demsge caused by
the hurricenes was relatively minor im comparison with the northeast
storms of April 20=22, 1040 and November 28~30, 1945. These storms are
described briefly in the ensuing two paragraphse.

6. Northeast Storm of April 20.22, 1940, = The northern coast of

New Englend was lashed by a northeast gale, accompanied by the highest
tides since 1851, on April 20-22, 1940. The storm center moved slowly
along the coast from o peint in eastern Kenmbtucky on the 20th, to & point
north of Portland, Maine on the 22nd.. The storm reached Boston, Masso-
chusetts at sbout [;:00 P.M. on the 20th and lasted wmtil about 11:00 P.H.
on the 2lst. The storm, coming at the time of spring tides, built up the
normelly high bides to exbtreme tides which continued through the 22nd.
Extreme tide recorded at Commonwsalth Piler in Boston was 13.8 feet sbove
- moan low water. Heavy surf pounded the coast during the gale snd spray
wag reported to have dashed over the 1lO0=foot tower at Minot's Light off
Seituate =and to have sarried 265 feet sbove the 105-foot oliff on Deer
Island in Boston Harbor. During the period of 31 hours, there wes a
wind velocity of 30 or more miles per hour at the East Boston Airport.
 ™e extreme instantensous velooity recorded was L9 miles per hour.

Before gmd afber thet of gele force, ‘the wind was from the north, but
during the gale the wind was from northesst. Damage occurred throughoub
the study aree with principal coastal damage consisting of erosion of
beaches and cliffs; destruction of sea wmlls and bulkhesds; undermining
of highways and buildings, several of which were demolished; and, the
flooding of low lands, buildings and roads.

7. Hortheast Storm of November 28-30, 1945. = This storm was the
last of three severe stormg abbacking New Englend during the ten-dsy
period of November 20-30. The first two storms, occurring on November 20
and 22, affected principally the states of New Hampshire and Maine. Damw=
age within the study area was negligible. The storm demeging the study
ares was a three-day northesst storm occurring on November 28 to 30 inclu-
sive, with high winds continuing through December 1. Its greatest intemsity
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Table C-2, Hours of Wave Occurrence During 3-Yesr Period 1948 -~ 1950

‘Rengs
of Tave
Hoight
(feet) N NNE KB ENE B ESE SE  SSE s - ssw Sw TOTAL
L 12 28 12 I ' | 60
25-30 () (12) (e28) (12) (L) (60)
| 2 20 & o 4 L ,
20-25 C(16) (32) () (36) (h) (8) - '(%g)'
8 16 o 28 L L 12 12 108
1820 (2h)  (L8)  (136) (d (8 (12) (12) (12 (316)
8 16 12 112 68 16 12 L 256
16~18 (8) (ho) ~ (é0)  (248) (132) (2h) (2 ('20) (16) (572)
a 12 20 ol 132 96 20 16 8 12 8 20 368
y W16 (20) (60) (&) (380) (228) (W) (ko)  (8)  (12) (28)  (36) (940)
R 1 16 8 220 112 32 2y 8 - 36 8 2 52l
1221, (36) (76) (112) (600) (30) (76) (4 (16)  (h8) (36) (é0) (lﬁéh)
| 56 136 2, 260 188 & 32 & 76 3 56 1028
1012 (92)(212) (136) (880) (528) (160) (96) (80)  (12h) (68) (116} (21492)
88 68 8 Lo 324 88 Z§120 56 80 120 156, -
8-10 (180)(280) (22) (13h0) (852) (2h8) (1 (200) (180)  (148) (236) (L4osé}
o 8, 68 160 752 54, o8 -;1820 196 156 28k 272l
68 (261;)(&;8) (38h) (2092) (1L1é) (532) (252) 352)  (376)  (30L) (Lé0) (6780)
112 o521y 860 28 o8 212 260 280 1,328
-6 (376 (hOO) (636) (3548) (2276) (816) (521;) (o) (588}  (5€h)  (7hoy (12108)
40 56 288 2580 1772 380 30k 352 32 232 - 688
ol (116)(hs6) (92h) (6128) (L,oL8) (1372) (904) (9hh) (oho)  (888) (972) (17992)
- L L 2756 - 652 . 30h 20l 208 & - Bl6.
0.5-2 (L20) (L160) (1168) (872h) (680h) (202L) (3208) (1152) (1144)  (3096) (1036) {25308)

1., Hours of Calm 8,788

2. Hours of ocourrence of wawes equalling or exceeding the indicated height
are shown in parenthesis.

%+ Wave heights were obtained by hindcasts from United States Wea'bher Bureau
Synoptio Charts.



fury adjecent to the "eye". Hurricanes move bodily along a path in &
motion of translation at an average speed of approximetely 12 miles per
hour, The greatest demage osused by these tropical cyclones to shore
areas is due to the inmmdation which usually accompanies them, This is
especially true where there is a bay to the right of the point where the
hurricane center moves inlend. The rise of water in Narragansett Bay,
Rhode Isiand, during the hurricemne of September 1938, which moved inlend
woest of This bay is sn exsmple of the devasbating effect which such &
condition cen engender. The strong currents crested by hurricenes is an
importent factor in the destruction caused by such storms. Only a few
hurricanes which have passed through the New England area are knowm to
have caused considerable destruction, Iven Ray Tannehill, im his book
"Hurricenes™, mentions ten which occcurred between 1635 end 194h. Recemnt
hurricenes ocourred on September 21, 1938, September 1i=15, 194k, August
31, 195, end September 11, 195l4. These hurricanes caused extreme damage
throughout New Englend insluding heavy coastel demaege. However, along
the shore betwsen Pemberbon Point and Cape Cod Cenal the damage caused by
the hurricanes was relatively minor in comperisom with the northeast
storms of April 20=-22, I9L0 and November 28-%0, 1945. These storms are
described briefly in the emsuing two paragraphs,

6. Northeast Storm of April 20=22, 1910, = The northern coast of
New Englend wus leshed by a northeast gale, accompenied by the highest
tides since 1851, om April 2022, 19h0. The storm cenber moved slowly
along the coast from a point in eastern Kenmbucky on the 20th, to a poind
north of Portland, Maine on the 22nd. The storm reachsd Boston, Massa-
chusetts at ebout 1:00 P.M. on the 20th and lested wmtil about 11:00 Pl
on the 2ist. The storm, coming at the time of spring tides, built up the
normally high tides to extreme tides which comtinued through the 22nd.
Extreme tide recorded at Commonwealth Pier in Boston was 13.8 feet above
mean low water. Heavy surf pounded the coast during the gale end spray
was reported to have dashed over the 1l0«foot tower at Minot's Light off
Seituate and to have carried 25 feet above the 105-foot oliff on Deer
Island in Boston Herbor. During the period of 31 hours, there was a
wind velocity of 30 or more miles per hour at the Esst Boston Airport.
‘The extreme instantaneous velocity recorded was L9 miles per hour.
Before gnd after that of gale forece, the wind was from the north, bub
during the gale the wind was from northeast. Damage occurred throughout
the study area with principal coastal damage consisbting of erosion of
beaches and cliffs; destruetion of sea walls snd bulkheads; undermining
of highways and buildings, several of which were demolisghed; snd, the
flooding of low lends, buildings and roads,

7. Northeast Storm of November 28-3%0, 1945. - This storm was the
last of three severe storms abtacking New England during the ten-day
poriod of November 20-%30, The first two storms, occurring on November 20
end 22, affected principally the states of New Hampshire snd Maine, Dam=
age within the study ares wes negligible. The storm demeging the study
ares was a three-day northesst storm oscurring on November 28 to 30 inclu~
sive, with high winds continuing through Decenber 1. Iis greatest intensity
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ury adjacent to the "eye". Hurricanes move bodily along a path in &
otion of translation at an sverage speed of approximetely 12 miles per
ours The greatest damage caused by these tropical cyclones to shore
reas is due to the immdation which usually accompanies them. This is
specially true where there is a bay to the right of the point where the
urricane center moves inlend. The rise of water in Narregansett Bay,
hode Island, during the hurricene of September 1938, which moved inlend
o8t of thiz bay is sn exemple of the dewastating effect which such &
ondition cen engender., The sirong currents created by hurricanes is an
aportent factor in the destruction caused by such storms. Only u fow
urricsnes which have passed through the New England ares ere known to
ave caused considerable destruction. Ivan Ray Tannehill, in his book
Furricanes”, mentions ten which occurred between 1635 snd 104k, Reecemt
arricanes occurred o September 21, 1938, September 14-15, 19LL, August
L, 1954 and September 11, 1954. These hurricsnes ceused extreme damage
aroughout New Englend including heevy coastel demage. However, along
1@ shors between Pemberton Point and Cape Cod Cenal the demage caused by
10 hurricanes was reletively minor in comparison with the northeast
torms of April 20-22, 1940 and November 28«30, 19L5. These storms are
sgeribed briefly in the emsuing two paragraphs,

6. Northeast Storm of April 2022, 1940, = The northern coast of
»w Bnglend was lashed by a northeast gale, asccompanied by the highest
ides since 1851, on April 20-22, 190. The storm center moved slowly
tong the coast from & point in eastern Kembucky on the 20th, %o & point
rth of Portlend, Maine on the 22nd.. The storm reached Boston, Massa-
wsetts at about 4:00 P.M. on the 20th and lasted wntil about 11:00 P.M.
1 the 2lst. The storm, coming at the time of spring tides, built up the
rmelly high tides to extreme tides which comtinued through the 22nde
ttreme tide recorded at Commonwealth Pler in Bostom was 13.8 feet ebove
wan low water., Heavy surf pounded the comst during the gale eand spray
18 reported to have dashed over the 1l0=foot tower at Minot's Light off
Htuate and to have carried 25 feet above the 105~foot cliff on Deer
sland in Boston Harbor. During the period of 31 hours, there was a
ind velocity of 30 or more miles per hour at the Eest Boston Airport.
1o extreme instentensous velocity recorded was L9 miles per hour.
wfore gmd safter that of gele force, the wind was from the north, bub
wing the gale the wind wes from northeast, Dsmage occurred throughout
¢ study ares with principal coastal demage consisting of erosion of
iachos and ¢liffs; destruction of sesa walls snd bulkheads; undermining
" highweys and buildings, several of which were demolished; and, the
©oding of low lends, buildings and roads,

7. Northeast Storm of November 28-30. 1945, = This storm was the
&t of three severe storms attecking New Englemd during the ten~day
rriod of Nowember 20-30., The first two storms, occurriang on November 20
d 22, affected principally the states of New Hempshire snd Maine., Dame
;e within the study area was negligible. The storm demaging the study
og was a three-day northeast storm occurring on November 28 to 30 inclu-
ve, with high winds continuing through December 1. Its greatest intensity
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A%t North Scituate, wave asction battered down the sen
wall at Minot Beach for a lemgth of about 35 feet.
Heavy seas flowed through this bredth ripping up

LOO feet of highway pavement end flooded the entire
area. One cottage was destroyed and about 25 severely
demageds Utility and water lines were damaged.

At North Scituate, minor demege occurred to 3 cobbtages
and about 50 feet of the south emd of the ses wall was
destroyed, At Hatherly Beach, storm waves tossed riprap
onto lawne and caused damage to several cottages, AL
Scituete Cliffs, road between First and Second Cliffs
wes buried wnder 2 feet of sand and stonese At Peggoby.
Beach, one cottage suffered moderate demage. The face
of Fourth Cliff was badly eroded.

Marshfield ~ Humarock Beach ses walls were overtopped
by waves whish caused deposition of ssnd and stones on
lawns end demeged the fronts of sewveral cottages. Iwo
cottages were washed off of their foumdations. At
Fieldston, erosiom occurred to the dume adjacent to the
north end of the State sea wall causing an area 100 feet
by 100 feet by 5 feet to be eroded from behind the ses
wall. At Green Harbor, bulkheads (wooden and comcrete)
were destroyed, dunes end f£ill were cut back 8 to 10
feet; cotteges were undermined and porches destroyed.
Near the center of the beach, heavy stone masonry ses
walls were demolished and the f£ill behind them wms
lost, Twenty-five coltages were severely deamsged
including demage to utilities and water lines,

At Duxbury Beach, wave action caused spparent erosion
of beach material 4o depth of 2 feet around foundations
of cottagem. All cottagez suffered some demsge from
high water that left debris and stone strewn over the
ares beyond the backshore of the beach.

At Plymouth Herbor, nmesr the State Pier, about &0 feet

of sidewnllk wes undermined snd aboub 15 feet of embenk-
ment washed out, In Werren Cove, mbout 800 feel of

ses wall along the base of Plymouth Beach and fronting
Towa Beach was desbroyed. AL Town Beach, groins were
demeageds the concrebs ramp bo the bathhousze was desgtroyed;
the steps, porch and skirting of the bathhouse was damaged;
an area shbout 200 feet by 300 feet in the parking lot was
washed oub 40 a depth of about 3 feet. Roubs 3 to Cape
Cod was incepacitated for three deys by immdetion end
debris; and Eel River wams filled by sand emd debris. At
Venomet Point, the bIuff in vicinity of the Coast Guard
Station wes eroded sbout 5 feet, At White Horse Beach,
three cottages were undermined and on the north side of
the inlet the dune was cubt back about 10 feet and fifleen
cottages were dameged. '
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APPENDIX D

SHORE LINE AND OFFSHCRE CHANGES

1. Basic Data. - Maps showing the position of the mean high waber
line at various portioms of the shore for the years 1847, 1856-1858,
1893-189%, 1909, 192k, 194k, and the position of the 6-, 12-, 18-, 2k~
and. 30-foot depth contours for the years 1846-1848, 1892-1893, 1924
and 194k were furnished by Beach Erosion Board for use in this study.
Shore line data for 1946 and 1956, and offshore date for 1946 ave ob-
tained from surveys made by this offiee. 1939 data in the vicinity of
North River are from s survey made by the Boston Distriet, Corps of
Engineers. Small error may be expected in the position of the 1956
shore line due to the method which it was necessary to use to match
this survey with previous data. The shore line and off shore data are
shown on Plates 10-17.

' 2. Nentasket Beach. - This area consists of sbout 3-1/2 miles
of sendy beach from Point Allerton to Atlantic Hill in Hull. The
high weter shore line changes have been small, consisting of less
than 50 feet and no where exceeding 160 feet during the period of
record. Both acoretion and erosion have occurred with smell amount
of accretion dominating from 1847 to 19khk. Along the southerly portion
of the beach erosion occurred between 1847 and 1893 resulbing ina
horizontal lsndward movement of the mesn high water line from 20 to
. 80 feet. Between 1893 and 194l the beach prograded and mean high water
line moved seaward to spproximetely the position it occupled in 1847
except at Point Allerton where it is aboubt 75 feet landward of the 1847
rosition. The 1956 survey indieated additional accretion at Point
Allerton and genersl erosion slong the northerly half of Nantasket
Beach. Along the southerly half seaward movement of the shore was in-
dicated, except adjacent to Atlantic HIll, with the maximum amount of
sbout 50 feet occurring near the center of the reach. The 1946 mean
high water shore line covers only the southerly portion of the beach’
and is generally about 40 feet seawsrd of that of 1847 with the excep-
tion of the shore line et the Atlantic Hill end, where it is about 80
feet seaward. A small portvlon at the center of Nantasket Beach has
experienced comtinuous accretion from 1847 to 194%, a total of about
80 feet. The northerly portion of the beach has been experiencing
both aceretion and erosion with net erosion at Point Allerton of about
50 feet, From 1847 and 1893 Point Allerton ercded 50 to 100 feet and
from I893 to 19Uk it grew seaward gbout 50 feet by accumlation of &
gravel and gobble bar. :

3. The movement of the mean low waber line is shown only for
two yesxs, 1847 and 1893, for the entire length of Nemtasket Beach.
During this period erosion was experienced along the entire length of
beach, with the exeception of one mile of shore at the southerly end.
The bhorizontal movement of the mean low water line was gemerally 180
feet landward, varying between 150 and 300 feet. At Point Alleriton
the low water line eroded about 500 feet at one plaece. A% the
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aouthérly one mile of the beach both erosion and aceretion occurred .
‘with sceretion slightly dominating betweem 1847 and 1893 » while aboutb
‘balancing between 1847 and 1946,

i, The changes of the 6-foot depth contour between 1847 and
1893 hawve been aceretion along the northerly part of the beach and
erosion along the southerly psrt. In the northerly area the 6-foot
depth contour moved seawerd for distences up to 200 feet and in the
southerly eres moved landward wp to 100 feet. Between 1893 and 1944 -
various points of the 6-foot contour moved landwerd and cthers moved
seaward along the northern part of the ares, with the areas of pro-
gression about equalling the areas of retrogression. In the southern
part of the area erosion moved the 6-foot depth contour landwaxrd for
digtarces ranging up to 100 feet. The net result between 1847 and
okl for the entire beach has been accretion in the northerly paxrt
of the area and erosion in the southerly peaxrt.

9. The chenges of the 12-foot depth contour hetween 1847 and
1893 bad similar net effects as the 6-foot contour. The northerly
half of the beach experienced accretion in general with seaward move-
ment of the conbtour varying up to 200 feet. However, there were
areas in which the contour remeined stabilized or moved landward.

The sautherly half of the 12-foot conbour experienced varied move-
ments indicating both erosion and aceretion during the period, ero-
sion amounting from 100 to 140 feet Llandward in places and accretion
appearing to be a loeal vesult in general. Between 1893 and 194k
the l2-foot contour of the soubherly one mile of the beach eroded
Tor distances vaxying up to 50 feet while the rest moved seawsxd for
distances varying up to 180 feet. The net effect between 1847 and
194k has been aceretion in the northerly part of the ares and very-
ing smounts of erosion and ascerefion in the southerly psrt of the
area. The movement of the depth sonbours in the northerly portion
have been approximately twice that of the contours in the southerly
portian.

6. The changes in the 18-foot depth contour do not show evi-
a.ence"of any continuous process of erosion or aceretion in speeific
areas, but show that processes reverse themselves at different per-
jods. Between 1847 and 1893 erosion dominated the ares northerly of
the southerly one mile of the beach, with the 18-foot depth contour
moving distances varying up to 150 feet seaward in aceretion aress.
Aceretion dominated the southerly one mile, with movement of the con-
‘tour bebween 1847 and 1893 averaging 200 %o 300 feet seaward. At the
southerly end of Nantasket Beach the 1893 contour indicates a .shoal
gbout 200 feet seawsrd of the main depth contour. Between 1893 and
394k, the processes of erosion and aceretion were reversed in many
areas. The net effect for the northerly portion of the ares was ac-
cretion with the movements varying up to 250 feet and averaging 150
feet. The 1944 contour shows & number of new shosl areas seaward.of
the mgin depth contour, the shoals being 300 to 1500 feet seaward of
the contour.



‘ scuthérly ome mile of the beach both erosion and accretion oceurred
“w/with acaretion slightly domineting between 1847 and 1893, while about
balsneing between 1847 and 1946,

&, The changes of the 6-foot depth contour between 1847 and
1893 heve been aceretion along the northerly part of the beach and
erosion along the southerly part. In the northerly area the 6-foot
depth contour moved seaward for distances up to 200 feet and in the
southerly ares moved landward up to 100 feet. Between 1893 and 19lh
verious points of the 6-foot contour moved landward and obhers moved
seaward along the northern part of the area, with the asreas of pro-
gression sbout equalling the areas of retrogression. In the southern
part of the ares erosion moved the 6-foot depth contour landwerd for
disterces ranging up to 100 feet. The net result between 1847 and
iokh for the entire beach has been accretion in the northerly part
of the area snd erosion in the southerly part.

5. The changes of the 12-foot depth contour between L1347 and
1893 had similar net effects as the 6-foot conmtour. The northerly
half of the beach experienced sccretion in gemeral with seaward move-
ment of the contour varying up to 200 feet. However, there were
areas in which the contour remained stebilized or moved landward.
The sautherly half of the 12-foot contour experienced varied move-
ments indicating both erosion and accretion during the period, ero-
sion ampunting from 100 to 140 feet landwerd in places and accretion
appearing to be a local result in gemeral. Between 1893 and 194
the 12-foot conbour of the soubherly one mile of the beach eroded
for distances verying up to 50 feet while the rest moved seaward for
distences varying up to 180 feet. The net effeet between 1847 and
1944 has been aceretion in the northerly part of the ares and vary-
ing amounts of erosion and aceretion in the southerly paxt of the
ares. The movement of the depth contours in the northerly portion
have been approximately twice that of the contours in the southerly
portion.

, 6. The changes in the 18-foot depth contour do not show evi-
dence of any conbtinuous process of erosion or secretion in specific
areas, but show that processes reverse themselves at different per-
iods. Between 1847 and 1893 erosiomn dominsted the ares northerly of
the southerly one mile of the beach, with the 18-foot depth contour
moving distances verying up to 150 feet seaward in acerebion aress.
Aceretion domingted the southerly one mile, with movement of the con-
tour between 1847 and 1893 averaging 200 o 300 feet seaward. At the
southerly end of Nantasket Beach the 1893 contour indicates s .shoal
about 200 feet seaward of the main depth contour. Bebween 1893 and
194k, the processes of erosion snd sceretion were reversed in meny
areas. The net effect for the northerly portion of the area wes ac-
cretion with the movements verying up to 250 feet and averaging 150
feet. The 1944 contouwr shows & number of new shosl areas seaward. of
the main depth ¢ontour, the shoals being 300 to 1500 feet seaward of
‘the contour.
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12, The 18-foot depth contour exhibits all accretion from 1847
to 1893. At the center of the ares, where the shoal finger was ex-
tending, the eontour moved about 350 feet seaward with no change ab
the pointe 1/% of the distance from esch end. A% Gun Rock there was
up to 250 feet of accretion whieh extended westward. A% Green Hill
aseretion amownted to about 130 feet.

13. The 2%- and 30-foot contours exhibited aceretiom on the
Gun Rotk end and erosion at the Green Hill end. The aceretion at
Gun Roek at the 24-foot depth was about 150 feet, while for the 30-
foot depth it was about 150 feet. The erosion at the Green Hill end
and at the center at the 24-foot depth was about 450 feet and 350 feet
in two pesks. The erosion &t the 30-foot depth was up to about 480
feet. ‘ ‘

1%, In swmation, the shore line and offshore changes at the
area from Gun Rook to Green Hill, for the period 1847 to 1893, éxhibit
both erosion and shoaling. In the offshore shoaling is predominant
landwaxd of the 24-foot depth and erosion is predominant seaward there-
of .

15. Green Bill to Strawberry Point. -~ This area consists of
sbout 4 miles of roeky, irreguler shore and includes Little Harbor
and Cohasset Hexbor. Of the two surveys available, that of 1893 ap-
pesrs 0 have heen more deiailed delineating shoals, submarine ean-
yons and other details not ineluded in the survey of 1847. Therefore,
many of the large changes indicated mey be lack of detail in the 18h47
swrvey. 1% is also of note that flat offshore slopes and exbtensive
shoal arees are shown in the vicinity of Green Hill and Cohssgset Hex-
bor and large ghsnge in the position of the contours may be changes
of small volume, or mey possibly be in part error in loéeation which
was within the telereble limits of the surveys. The high water changes
in this ares consist of a series of aliernating erosion and shoaling
see¢tions whieh for most of the lengbth balance out. Except for the
south and eagterly shore of Cohasset Harbor the movement of the shore
line does not exceed 200 feet. The surveys indicate that the shore
line of the galt marshes on the south and east sides of Cohagset
Harbor receded during the period from 1847 to 1893 up to 1000 and
1400 feet respectively. A few islands in the offshore exhibit simi-
lar movements in their shore line.

16. The offshore depth changes, as for the shore line, are
irregular. The 6-foot depth eonmtour moved landward generally between
100 and 900 feet, except at short loeal areas where some accretion oc-
curred. The 12-foot econtour chenge foliowed generally the same pattern
as the 6-foot, recession varied generally from sbout 100 to 400 feet
with localized short sections of accretion exeept in the vieinity of
Cobasset Harbor where shoal areas spparently formed. ‘The 18-foot con-
Tour alternated between progression and regession et irregular inber-
vals with & predominance of shosling nesr Green Eill, opposite Little
Haxbor, apd in the vieinity of Strawberry Point. The most significant
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aves of erosion wes in the viginity of Cohmsset Harbor. Between
Green Hill and a point north of Iittle Harbor the 2h-foot contour
bhes rather long aliernate areas of recession then progression which
about equalize each other., From thereon to Strawberry Point, the
predominant movement is lendward, the only large area in whieh the
contour moved seeward is in the shoal ares on the north side of
Cohasset Harbor. The 30-foot depth contour follows the general pat-
tern of the area, in which sections of the contour alternmately pro-
gress and. recede. East from (reen Hill progression of the ¢ontour
predominates with the only significant ares of erosion oeeurring
northeast of Cohasset Harbor. The net total effect as indieated by
shore line and offshore changes between Green Hill and Strawbexry Point
appears .to be {that materisl i1s merely shbifting within the area.

17. The (Jades and Wellrogk Beach. - Shore line change occuxrring
at the Glades Beech is relatively unimportant since there is now an
offshore breskwater, constructed parsllel to the shore and backfilled
along the southerly 85 percent of the arca. However, the two surveys
indiecate slight aceretion et the pocket heaches st each end end ero-
slon between. At Wellroek there is a slight aceretion at the south-
erly end and erosion throughout the remainder. Offshore contours
show erogion at the 6-and l2-foot depths along the greater part of
the Gledes and aceoretion near the soubherly end aouth o Bar Rogks.
The 1i8-foot contour progressed seaward throughout, the average move-
ment being ebout 400 feet. The 1847 swrvey did not exbtend through.
the Glades area, but the contours fronting the Wellroek area pro-
gressed seaward.

18. North Seituate Beagh. - The ares considered includes North

Scituate Beach to the south end of the existing seawell, about 5000
feet in length: The northerly 1500 feet of share line receded gbout
100 feet at the north to zero at the south between 1847 and 189%. The
remainder progressed seaward slightly, a maximum of about 50 feet.
The 6-foot eomtour receded slightly exsept along the southerly 1200
feet where it moved seaward aversging about 100 feet. The 12-, 18-,
ag-a and 30-foot contours moved seaward throughout from about 200 te
700 feet.

19. Mann Hill Beagch to North Ead Cedar Point. - Surveys of 1847
and 1893. No data aveilable for high water shore line in 1893. The
6-, 12- and 18-foot depth contours moved seaward from ebout 200 to
500 feet except for short segmenis near the center and south end of
the reach where erosion oscurred. The 24- and 30-foot contours moved
seavard at & greater rate than the shallow contours, generally moving
from about 400 feet to 1000 feet.

20. Cedar Point and Scituste Harbor. - Shore line data L1847,
192k, and 1984, offshore data 10W7, 1693 and 1924, Cedar Point re-
ceded from 50 to 150 feet between 1847 and 1924 and progressed sea~
ward from O to 100 feet between 1924 and 19W4. In general the off-
shore contours in the northerly half of ‘the reach moved seawsrd in
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small amownts (in general about 50 feet) between 1847 and 1893 and
receded (generally 150 to 300 feet) bebtween 1893 and 192%.  In the
southerly half of the reazh, “the gontours had ra'bher mixed wmovements
establishing no trend in- direction. -

21. PFirst ¢Liff to Sesond Cliff. - Shore line dats only for
years of 1847, 1924 and 1944. The surveys indieate continued ero-
sion on the north side of First CLiff totaling about 50 feet; on the
south side erosion up to 50 feet between 1847 and 192k, and secretion
up o about 25 feet between 1924 and 1944. Between the cliffs little
ghange occurred consisting of slight erosion except along aboutb 600
feet where ageretion up to sbout 30 feet occurred. The soubh side of
Second Cliff eroded to about 150 feetb.

22, Third ¢liff to North River Inlet. - Daba bebtween Seeond CLiff
and North River are very limited. Dsta on a reach about 300 feet long
located about 3500 feet south of Segond CLiff indicate that bebtween
1847 and 1857 the mean high water line retrograded from zbout 50 to
75 feet. During an intense storm in November 1898 the baxrier beach
between Third and Fourth ClLiffs was breached creating a new inlet to
North River and the old inlet, loeated sbout 16000 feet south of the

present north end of Fowrth Cliff, was closed. Available information
indicates thatthe high water line et the south end of Third Cliff
moved westward from 100 4o 200 feet bebtween 1858 and 1939, The bar-
rier bar between Third and Fourth Cliffs remained essentially stable
between 1857 and 1870, and as it was destroyed in 1898 did not show
on the 1909 or 1939 surveys.

23. Fourth GLiff to 0ld Norith River Inlet (Humarock Beach). -
Between 1857 and 1870 the high water line of the northerly 8000 feet
of the reach moved seaward ranging from 50 feet at the north %o zero
at the south and bebween 1870 and 1939 the shore receded in amount
ranging from 140 feet at the north to zero at the south. From the
point about 8000 feet from the north end to the south end of the
reach the ghore eroded slightly between 1857 and 1870 then moved sea-
ward up to 200 feet between 1870 and 1939. From the old inlet to &
point 2500 feet south the shore reeeded up to 100 feet hetween 1857

and 1909,

24, Brant Rock. - Dete are not available for the reach between
Brent Rock and the reach discussed in the preceding paragreph. At
Brant Rogk the shore line receded between 1857 and 1909 in smownts
ranging from about 125 feet at the northerly end to zero about 1700
feet south. From this point southwsrd there was very little change,
except for a pocket impoundment at the south end moving the high
water line seaward about 100 feet.

25. Brant Rosk to Duxbury Town Iine. - Between 1857 and 1909
there was a conbinuous seaward movement averaging sboubt 75 feet to
Green Harbor. South from Green Harbor the surveys show a seaward
movenent of the shore line bebween 1857 and 1909 in amount of a@bout
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small amounts (in general sbout 50 feet) between 1847 and 1893 and
receded (generally 150 to 300 feet) between 1893 and 1924, In the
southerly half of the reash, the sontours had rather mixed wovements
establishing no trend in direction. -

21l. First CLiff to Segond {1iff. - Shore line date only for
years of 1847, 102k and 10k4k. The surveys indieate continued exro-
sion on the north side of First Cliff totaling shout 50 feet; on the
south side erosion up to 50 feet between 1847 and 192%, and accretion
up to ebout 25 feet between 192l and 1944. Between the cliffs little
shenge occurred consisting of slight erosion except along ebout 600
feet where accretion up to about 30 feet occurred. The south side of
Second Cliff eroded to &bout 150 feet. ,

22, Third CLiff to North River Inlet. - Data between Seeond Cliff
and North River are very limited. Dalz on a reach about 300 feeb long
located about 3500 feet south of Segend Cliff indicate that bebween
1847 and 1857 the mean high water line retrograded from sbout 50 to
75 feet. During an intense storm in November 1898 the barriler beach
between Third and Fourth Cliffs was breached creating & new inlet %o
North River and the old inlet, located sbout 16000 feet south of the
present north end of Fourth CLiff, was closed. Available information
indieates tbatthe high water line at the south end of Third CLiff
moved westward from 100 to 200 feet between 1858 end 193%. The bar-
rier bar between Third and Fourth Cliffs remeined essentially stable
between 1857 and 1870, and as it was destroyed in 1898 4id not show
on the 1909 or 1939 surveys.

23. Fourbth CLiff to 01d North River Inlet (Humarock Beach). -
Between 1857 and 1870 the high water line of the northerly 8000 feet
of the reszh moved seaward ranging from 50 feet at the north to zero
at the south and between 1870 and 1939 the shore receded in amount
ranging from 140 feet at the north o zero at the south. From the
point about 8000 feet from the north end to the south end of the
reach the shore eroded slightly between 1857 and 1870 then moved sea-
ward up to 200 feet between 1870 and 1939. From the old inlet %o a
roint 2500 feet south the shore regeded up to 100 feet between 1857
and. 1909.

2k, Brant Roek. - Data are not svailable for the reach between
Brant Rock and the reagh discussed in the preceding paragraph. At
Brant Roek the shore line receded bebween 1857 and 1909 in amounts
renging Lrom about 125 feet at the northerly end to zerc about 1700
feet south. From this point southwerd there was very little change,
except for a pocket impoundment at the south end moving the high
water line seaward shout 100 feetb.

25. Brant Rock to Duxbury Town line. - Between 1857 and 1909
there was a conbinuous seaward movement averaging abouit 75 feet to
Green Harbor. South from Green Harbor the surveys show a seaward
movement of the shore line bebween 1857 and 1909 in amount of ebout
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Table E-=2, Evidenos of Predominant Direction of ILittoral Drifb

Indicated
Shore Predominant
Ares Directiop Evidence Date Authority
of Drifd
Pemberton West Build-up east of Auge27,1956 = Inspection
groins - Aug.18,1952  Aerial Photo
Stony Beach Tost Build-up east of Aug 27,1956 Imspection
groins Aug.18,1952 Aerial Photo
Nantasket Slight Slight widenimg of  Aug.27,1956 Inspectiom
Beach South beach at aouth )
Straits Pond Rast Beach eroding at Aug.28,1956 Inspection
Beach west and notice- .
ebly wider at
east end
Crescent West - Beach wider at cen- Aug.26,1956 Inspeotion
Beach ter; no beach ab ,
east end
Cohasset . South Beach narrow and Aug.28,1956 Inspection
Town Beach eroding at north;
wider alt south |
North Soituste ILittle  Possible north ' Aug.28,1956 Inspection
predani-~ drifd
naynce
Greoen Harbor Forth TWider beackh south 0ct 22,1951 Aerial Phobo
of harbor jetties
Plymouth North-  Trailing of bars 0ct.12,1952 Aerial Fhoto
Beach - west along spit.and
formation of spit
White Horse Northe Finer naterials at Apr. 3,1957 Inspection
Beach wost north end . '
Manomet Bluffs  South Accretion on north Apr. 3,1957 Inspection
s8ide of groins
Conter Hill South Acoretion on morth  Apr. 44,1957 Inspection
Point side of groins ‘
Black Pond South Acoretion on north  Apr. L4,1957 Inspection
Aren side of groins .
Lookout Poink South Acoretion on north  Apre 4,1957 Inspection
gide of groins
Sagemore Beach Sowuth Accretion on morth Apr.2h,1957 Tnspection
, gide of groins
Scusset Beach  South Apr.2h,1957 Inspeotion

Accretion noexrth of
Jetty
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APFENDIX F

PROTECTIVE STRUCTURES

1l. f@eneral: = A comprehensive listing and discussion of pro-
tective structures along the shore of the study area has been pre-
pered. The information wag obtained from field inspection, plans
furnished by the Commonwealth of Massachusetts, permit drawings
available in this office, annual reports of the Commonwealth, and
aerial and ground photographs. The informetion follows in geographic

order begimning at the north limit of the study area. The number in
perentheses following the structure name is the assigned designastion
number locating that structure on Plates 2-9.

I - TOWN OF HULL

A. Pemberton. Point

1. -Sea Wall (1) - Existing length 2,400 feet.:. In 1923~
- 1924 the Commonwealth of Massachusetts constructed
2,396 linear feet of new concrete wall which incor-
porated old walls that were in good condition, De=-
tails of the wall ag built follow: +top elevation of
18, 22 and 20 feet above MIW along the wesierly, cen-
- ter and easterly portions; bottom elevations ranged
from 6 to 10 feet above MILW; top width of 3 feet, 6
inches including a 12-inch lip; face batter of O. 2
foot per foot and back batter of l-inch per foot.
Stone spur Jjetties 20 feet long with & top width of
3 feet, a height of 4 feet and side slopes of 1L on 1
were placed st 50-foot intervals throughout the length
of the wall. Riprap (1-a) consisting of %+ to & ton
granite blocks was placed along the westerly portion
at a slope of 1 on 2.

(a) Repairs

1931-1932 Patching and concrete foobing
under and fronting 175 feet of
wall.

1937 14Q feet of concrete footing added at

wvesterly end extending 2 feet below

- toe of original wall. 1,000 toms
stone placed along 520 feet of wall
at .westerly end. Stone placed om
slope of 1 on 2 and extended to Y
feet above beach.

1938 Stone placed along wall extending 1937

work an additional 500 feet.
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B,

2,

1.

1949 - Stone placed along 600 feet of wall.
Top width of 3 feet at elevation 15,
side slope 1l on 1.5, anchor stone
penetration of 2 feet.

Groins {2-5) = Groins (2,3) were comstructed in 1938
as followss length of 120 and 80 feet; landward top
elevation of 13 and 1l feet above MIWN; spacing of 300
feet; top width of 3 feet; bottom width of 18 feet;
height of 5 feet; side slopes of 1 on 1.5; and the
grade consistent with that of the beach. Groins(4,5)
were constructed in 1949 as follows: length of 150
feet, top width of 8 feet, side slopes of 1 on 1, and
cover stones penetrating into beach 2 feet.

Revetment {6) - Construction details not available.
Wall appears 1o be about TOO feet long and composed
of stone ranging in weight from chips to about 10 tons,

Condition ~ Seawall {1) in very bad condition, riprap
{i1a] in fair to good condition. Oroins (2-5) in good
condition and revetment (6) in good condition.

: Sto% Beach

Seawall (7) - Length about 2,600 feet. Wall consists
of placed granite blocks with riprap toe protection,
all shove mean high wabter.

Revetment (10) ~ Length 2,375 feet. Adjoins structure
{77} at the west end. The structure was sonstructed in
1934 of heavy dumped stone with top elevation of 22
feet al{.-we MIW, a top width of I feet and a slope of
1 on l'}_"‘"s

Seawall {(11) - Existing length 1,800 feet. The con~
crete seavall constructed by Commonwealih of Massachue
sette as follows: 1,431 feet in 1902, 300 feet in 1905,
and 55 feet in 1931-1932. The wall ranges from 6 to

8 feet in height {or at about elevation 19.5) and has
spur jetties 50 feet in length along the seaward side.
The westerly end of the wall is protected by a placed
stone revetment (1la) about 600 feet in length.

{a} Repairs

1805 - Repaired short section of undermined
wall,
1925 - Scattered repairs.
1931-1932 = A concrete footing was placed under
and in front of about 245 feet of wall.
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APPERDIX F

PROTECTIVE STRUCTURES

1. Qeneral. - A comprehensive listing and discussion of pro-
tective structures along the shore of the study area has been pre-
pared. The information was obbtained from field inspection, plans
furnished by the Commonwealth of Magsachusetts, permit drawings
available in this office, annual reports of the Commonwealth, and
aerial end ground photogrephs. The information follows in geographic
order beginning at the north limit of the study area. The number in
parentheses following the structure name is the assigned designetion
number locating thet structure on Plates 2-9.

I - TOWN OF HULL

A, “Pamberton Point

1.  Sea Well (1) - Existing length 2,400 feet. . Im 1923~
192k the Commonwealtl of Massachusetts constructed
2,396 linear féet of new concrete wall which incor-
porated 0ld walls that were in good condition. De-
talls of the wall as built follow: +top elevation of
18, 22 and 20 feet above MIW along the westerly, cen-

‘ ter and eagterly portions; bottom elevations ranged
from 6 to 10 feet above MIW; top width of 3 feet, 6
inches ineluding a 12-inch lip; face batter of 0.2
foot per foot and back batter of l-inch per foot.
Stone spur Jetties 20 feet long with a top width of
3 feet, a height of 4 feet and side slopes of 1 on 1
were placed at 50-foot intervals throughout the length
of the wall. Riprap (1-a) consisting of £ to 4 ton
granite blocke was placed along the westerly portion
at a slope of 1 on 2.

(a) Repairs

1931-1932 - Patching and concrete footing
under and fronting 175 feet of
wall.

1937 140 feet of concrete footing added at
westerly end extending 2 feet below
toe of original wall. 1,000 tons
stone placed along 520 feet of well
at -westerly end. Stone placed on
glope of 1 on 2 and extended to U4
feet above beach.

1938 Stone placed along wall extending 1937

work en additional 500 feet.

F-1
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1949 - Stone placed along 600 feet of wall,
Top width of 3 feet at elevation 15,
gide slope 1 on 1.5, anchor stone
penetration of 2 feet.

2. Groins (2-5) - Groims (2,3) were constructed in 1938

39

1.

as follows: length of 120 and 80 feet; landward top
elevation of 13 and 1l feet above MIW; spacing of 300
feet; top width of 3 feet; bottom width of 18 feet;
height of 5 feet; side slopes of 1 on 1.5; and the
grade consistent with that of the beach. Groins(l,5)
were constructed in 1949 as follows: length of 150
feet, top width of 8 feet, side slopes of 1 on 1, and
cover stones penstrating into beach 2 feet.,

Revetment (6) - Construction details not available.
Wall appears to be about TOO feet long and composed
of stone ranging in weight from chips to about 10 tons.

" Comdition - Seawall (1) in very bad condition, riprap

{1a] in fair to good condition. Groins {2-5) in good
condition and revetment {6) in good conmdition.

- Stony Beach

Seswall {7) ~ Length about 2,600 feet. Wall consists
of pleced granite blocks with riprap toe protection,
all shove mean high water.

Revetment (10) - Length 2,375 feet. Adjoins structure
{7} at the wast end. The structure waes constructed in
193k of heavy dumped stone with top elevation of 22
feet, above MIW, a top width of 4 feet and a slope of
1 on i,

Seawall {11) - Existing length 1,800 feet. The con~
crete seawsll constructed by Coumonwealth of Massachu-
setts as follows: 1,431 feet in 1902, 300 feet in 1905,
and 5% feet in 1931-1932., The wall ranges from 6 to

8 feet in height {or at about elevation 19.5) and has
gpur jetties 50 feet in length along the seaward side.
The westerly end of the wall is protected by a placed
stone revetment {1la) about 600 feet in length.

{a)} Repairs

- 1905 - Repeired short section of undermined
) wall.
1925 ~ Seattered repalirs,
1931-1932 ~ A concreie footing was placed under
and in front of about 245 feet of wall.

P2
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Seawall (12) --Existing length 1470 feet. This con-
crete seawall was constructed by the Commonwealth of
Massachusetts in 1926-1927. The wall veried from 11
to 16 feet in height and in elevation from 19.4 to
21.6 feet above mean low water (west to east).

(a) Repairs

1931 - Minor repairs.

- Groins (8,9) - Rough: stone BHé¥nE abomt 200 to 300

feet in length and spaced 500 feet apart. Details not
available. :

Present Condition - Structure (7) good, (8,9) fair,
(10} good, (11) easterly 1200 feet very bad and wegt-
erly 600 feet together with (1la) very good, (12) fair
to good. '

Point Allerton

L.

2.

Seawall {13) - Existing length of 1202 feet. The ma-
sonry granite block wall was constructed by the Corps
of BEngineers during 1870-1874 to sbout elevation 22.6
feet. The wall is on a concrete foundation and was
protected by about 1,005 feet of granite apron and 8
spur jetties. The spron was gbout 10 feet wide and 2
to 3 feet high. The Jetties were 25-30 feet long,
6~8 feet wide and 2-3 feet high. ‘

Condition -~ The structure is in good condition with
toe now covered by a gravel and cobble bar.

Nantagket (town beach)

There are various private walls in low sections of
duneg along this resch of sbout two miles. The walls
are of concrete, stone masonry or concréte blocke.
Photographs showing typical examples of these walls
are on Plate 20.

Nentesket (MDC)

1.

Present Protective Works - Present works consist of
approximately 300 feet of stone revetment (14}, 75
feet of concrete geawall (15), 500 feet stone revet-
ment (16) and 4,800 feet of concrete seawall (17).
The seawall was congtructed between 1915 and 1938 o
following dimensions: Top elevation 18.2 to 21.6 feet;

© toe elevation 7.6 to 9.2 feet; top width 1 to 1} feet.

Several bastions project from wall at irregular inter-
vals.



G.

He

Prior Structures - Prior to 1900 heavy stone revet~-
went protected the roadway. The existing seawalls

were constructed segwerd and the revetment covered

by backfill.

Dates of Congtruction and Repair

1915 - Construction of northerly portion of seawall.

1916. ~ Construction of remainder of seawall.
1937 =~ Ares near wabter street backfilled.
1940 - Reconstruction of about 175 feet of seavall.

1943 - Wall extended.

1945 « Recomstruction of sbout 160 feet of wall.

19655 - Portions of seawsll reinforced.’

1956 - Reconstruction of short section of deteriorated
wall.

Straits Pond Beach (Gun Rock)

1.

Seawall (18) - Total length sbout 800 feet. Comstruc-

tion details including date of comstruction not
available. Stone masonry construction, about 8 inches
thick and 5 to 6 feet sbove mean high water. Wall in -
good condition and’ apparently hes received no recent
damage° -

Gun Rock Breskwaler

10

Breakwater (19) - Rough stone breskwater constructed
in 1916, to a length of about 200 feet, by the Com-
monwealth of Massachusetts. Original dimensions: top
width of 15 feet at elevation 13.5 feet; s1de slopes
1l on 1 5 ocean side and 1 on 1 ghore gide. .

Extensions and Repairs

1917 - Extended to 375 feet in length with top width
of 12 feet at elevation 15.0 feet., Side slores
1 on l, both sides. ” .
1923 - Breskwaber raised to design height and re-.
" shaped. Shore end tied to higher ground.
1928 - Breakwater raised snd reshaped to 12-feet width
at elevation 15.0 feet.
1940-~1941 - Seaward 165 feet of breskwater agein
raised to design height and extended 30
feet. About 2,600 tons of stone used.

Gun Rock.

1.

Seawall (20) - About 200 feet in length. Apparently
constructed in 1913 at the time of structure (21).
Wall in fair condition.

Faly
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E.

2,

3.

Prior Structures - Prior to 1900 heavy stone revet-
ment protected the roadway. The existing seawalls

were constructed segward and the revetment covered

by backfill.

Detes of Construction end Repair

1915 ~ Construction of northerly portion of seawall.

1916 .~ Construction of remainder of seawall. '

1937 - Ares near waker street backfilled.

1940 - Reconstruction of asbout 175 feet of seawall.

1943 - Wall extended.

1945 ~ Reconstruction of sbout 160 feet of wall.

1955 - Portions of seswsll reinforced.

1956 = Reconstruetion of short section of deteriorated
wall.

Straits Pond Beach {Gun Rock)

1. .

Seewall (18) - Total length sbout 800 feet. Comstruc-
tion details including date of comstruction not
availsble. Stone messonry construction, about 8. inches
thick and 5 to 6 feet above mesn high water. Wall in
good condition and apperently has received no reeent

damagen

Gun Roek Breakwater

1¢

10

Breakwater (19) - Rough stone breakwater constructed
in 1916, to a length of about 200 feet, by the Com-
monwealth of Messachusetts. Original dimensions: top
width of 15 feet at elevation 13.5 feet; side slopes
1l on l 5 ocean side and 1 on 1 shore sgide.

Extensions and Repalrs

1917 - Extended to 375 feet in length with top width
of 12 feet at elevation 15.0 feet. GSide slopes
1 on 1, both sides. o
1923 - Breakwater raised to design height and re-.
" shaped. Shore end tied to higher ground.
1928 - Breskwater raised and reshaped to 12-feet width
at elevation 15.0 feet.
1940-19%1 - Seaward 165 feet of breskwater again
raigsed to degign height and extended 30
feet., About 2,600 tons of stone used.

Gun.Rock 

Seawall (20) - About 200 feet in length. Apparently
constructed in 1913 at the time of structure (21).
Wall in fair condition.

="



J.

1956 ~ 175 feet of wall near cenxer {fumediately north
of 22) undermined end overturned by March 1956
storms. Commonweelth replaced this section in
1957. |

Green Hill

1. Seawall (2h) - 1,406 feet of concrete wall comstructed
by Commonwealth of Masgsachusetts in 1913. The wall
has a top elevation of 22 feet and has 15 spur jetties
spaced along its length.

2., Repairs - In 1940 sbout 150 feet of wall 380 feet
north of town line removed and replaced. Northerly
500 feet of wall in bad shape, remsinder in fair to
poor condition.

IT - TOWN OF COHASSET
Green Hill

1. Seawall (25) =~ Stone masonry wall sbout 400 feet in
. length and constructed to sbout elevation 22 feet be-
~ hind the town-owned besch. Construction details not
avallable. Wall in fair condition.

Atlantic Avenue

1, Seawsll (26) - Stone masonry wall sbout 400 feet in
length to protect Atlantic Avenue. Construction de-
tailg not availeble. Wall in good condition.

Cohasset Town Beach

1. Light Revetment (27) - Light stome revetwent along
backshore at seaward edge of parking ares. Structure
about 1,000 feet long, 2 feet high and is in good con-
dition. Construction details not avsilable.

III - TCWN OF SCITUATE

The Glades

1. Seawall «» In 1902 the Commonwealth of Massachusetts
constructed 1,450 feet of concrete seawall (28) be-
tween Minot Post Office and the rock outcrop to the
north. The wall was about 8 feet high (elevation 20
feet), had s top width of 3 feet and a face batter of
2 inches rer foot.
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Reggirs
1921-1922 -

1923 -

192k
1926
1928

1930 -
1933 -

1938

1939 -
1943 =

i

194 -

1945

1946 -

1948 -

1950-1951 -
1952 -

253 feet of wall replaced by new wall with
following dimensions: top width of 3 feet

1 inch at elevation 22 feet, a bottom width

of 4 feet 10 inches, and a face batier of

2 inches per foot. 300 feet of footling in-
stalled south of new wall. Footing extended
two feet in fromt of wall end had penetra-
tion of 3 feet. 7,500 cubie yards

of gravel placed seaward of wall.

Some beach 111 added and 20 tons of stone
riprap placed in front of new wall.

15.5 tons of riprap added.

105 tons of riprap added.

Two seckions of wall 200 feet and 100 Teet in
length were recapped.

Additional riprap added.

128 feet of wall replaced to same dimensicn
as preceding except used face batter of 3-3/16
inches per foot. 250 feet of wall recapped.
3,000 tons of riprap pleced along 950 feet of
wall with top width of 2 fset at elevation 20,
and slope of 1 on 1.5.

Riprap repeired.

Riprap repaired.

One foot thick face placed over 560 feet of
wall beginning about 400 feet north of south-
erly end of wall. New face extended about 1.5
feet below beach surface. Various areas of
face petched.

New riprap placed begimning 700 feet north of
southerly end as follows: top width of one foot
at elevation 18 feet, slope 1 on 1.5, and ane
chor stone submerged 2 feet below beach surfaceo
320 feet of existing riprap rehandled.

69 feet of concrete footing, beginning 269 feet
north of southerly end, was constructed with a
2-foot penetration and extend 2 feelt forward
and behind existing wall. 2-5 ton stone placed
along 111 feet of wall beginning 2kh feet north
of southerly end. Top at elevation 17.% feet.
Recapped and refaced 40 feet of wall THO feet
from south end. Riprap replaced from 650 to
a'75 feet north of southerly end.

About 300 feet of wall north from point 64O
feet north of scutherly end was patched and
riprap added.

Additional petching.

A convex shaped stone breakwater (29) was con-
structed in the nearshore with the center 90
feet seaward of existing wall and ends meeting
the wall 12C and 950 feet northerly of south-
erly end. Details as follows: top width of
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B.

15 feet at elevation 15 feet; seaward slope 1
on 2 and landweard siope 1 on 1.25.  Ordinary
borrow backfill placed behind breskwater. Wave
action has removed fines from fill leaving
gravel and cobble beach between the breakwater
and the wall. - ' '

1955 - About 200 feet of damaged wall replaced by Com-
monwealth of Massachusetts with new prefsbri.
cated concrete wall consisting of sections
weighing 7 tons esach.

Wellrock Beach

1.

Seawsll {30) - Stone masonry wall about 300 feet long
at north end of beach. Wall in good condition. Con-
struction details not availlable.

North Scibuate Beach

1.

2,

geawall (31) - About 2,200 feet of stone masonry be-
tween Welirock Beach and Gannet Road except for sec
tions of replacement concrete wall. Wall constructed
by Commonwealth of Massachugetts. Portions of wall

- capped with concrete and portions refaced with con-

crete. Spur Jetties are located throughout the length
of the wall, ' L

Construction and Repairs

1907 - 357 feet of stone masonry wall constructed at
north end replscing timber bulkhead. '

1920 - 343 feet of overturned ussonry wall replaced
with concrete, 21 concrete gspur Jetties, 15
feet long, constructed north from Gannet Road.
936 cubic yards backfill placed behind concrete
wall. 185 feet of masonry wall repaired and
recapped, concrete footing added, 7 spur jetties
constructed and backfill added.

1922 -~ 1,015 feet of masonry well at north end refaced
with concrete. 40 spur jetties with following
dimensions added: 15 feet long, 2-foot top
width, 3-foot bottom width, shoreward end about
4 feet high with top at elevation 15. feet.

1940 - Two sections of wall at the north end, 203 and
77 feet long, were recapped.

1946 - Repointing of granite at south end. .

1952 - 490 feet of wall at north end (fronting Cliff
House) recapped to elevation 22. Bituminous
walk along top of wall. Stone masonry retaine.
ing wall landwerd of walkway conatructed sbout
6 feet high, 18 inches wide with face batter of
3 inches per foot.
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Repairs
1921-1922 -
1923 -
o2k -
1926 =
1928 -
1930
1933
1938 -
1939 -
1943 -
104l -
1945 .«
1946 -
1948 -

1950-1931 -
1952 -

253 feet of wall replaced by new wall with
following dimensions: top width of 3 feet

1 inch at elevation 22 feet, a bottom width
of 4 feet 10 inches, and a face batter of

2 inches per foot. 300 feet of footing ine
stalled south of new wall. Footing extended
two feet in front of well and had penetra-
tion of 3 feet. 7,500 cubic yards

of gravel placed seaward of wall.

Some beach f£ill added and 20 tons of stone
riprap placed in front of mew wall.

15.5 tons of riprap edded.

105 tons of riprap added.

Two sections of wall 200 feet and 100 feet in
length were recapped.

Additionsl riprap added.

128 feet of wall replaced to same dimension
as preceding except used face batter of 3-3/16
inches per foot. 250 feet of wall recapped.
3,000 tons of riprap placed along 950 feet of
wall with top width of 2 feet at elevation 20,
and slope of 1 on 1.5.

Riprap repaired.

Riprap repaired.

One foot thick face placed over 560 feet of
wall beginning about 400 feet north of south=
erly end of wall., New face extended about 1.5
feet below beach surface. Various areas of
face patched.,

New riprap placed begimning 700 feet north of
southerly end as follows:; top width of one foot

at elevation 18 feet, slope 1 on 1.5, and ane

chor stone submerged 2 feel below beach surface°
320 feet of existing riprap rehandled.

69 feet of concrete footing, beginning 269 feet
north of southerly end, was constructed with a
2=foot penetration and extend 2 feet forward
and behind existing wall. 2«5 ton stone placed
along 111 feet of wall beginning 2hh feet north
of southerly end. Top at elevation 17.k feet.
Recepped and refaced 40 feet of wall 74O feet
from south end. Riprap replaced from 650 to
g75 feet north of southerly end.

About 300 feet of wall north from point 64O
Teet north of scutherliy end was patched and
riprap added.

Additional patching.

A convex shaped stone breakwater (29) was con-
structed in the nearshore with the center 90
feet seaward of existing wall and ends meeting
the wall 120 and 950 feet northerly of south-
erly end. Details as follows: top width of
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15 feet at elevabion 15 feet; seawsrd slope 1
on 2 and landward slope 1 on 1.25. ° Ordinary
borrow backfill placed behind breakwater. Wave
action has removed fineg from £ill leaving
gravel and cobble beach between the breakwater
and the wall.

1955 ~ About 200 feet of da:maged wall replaced by Com-
monwealth of Massachusetts with new prefabri-
cated concrete wall consisting of sections
weighing 7 tons each.

Wellrock Besch

L.

Seawsll (30) - Stone magonry wall ebout 300 feet long
at north end of beach. Wall in good condition. ' Con-
sbruction details not aveilable.

North Scituate Beach

1.

Seawsll (31) - Aboub 2,200 feet of stone masonry be-
tween Wellrock Besch and Gannet Road except for secew
tions of replacement concrete wasll. Wall constructed
by Commonwealth of Messachusetts. Portions of wall

- capped with concrete and portions refaced with con-
- crete. Spur jetties are located throughout the length

of the wall.

Construction and Repairs

1907 - 357 feet of stone mesonry wall constructed at
north end replacing timber bulkhead.

1920 - 343 fest of overturned wasonry wall replaced

" with concrete. 21 concrete spur jetties, 15
feet long, construeted north from Gannet Road.
936 cubic yards backfill placed behind concrete
wall. 185 feet of masonry wall repaired and
recapped, concrete footing added, 7 spur Jetties
constructed and backfill added.

1922 - 1,015 feet of mesonry well at north end refaced
with concrete. 40 spur Jetties with following
dimensions added: 15 feet long, 2-foot top
width, 3-foot bottom width R shoreward end sbout
4 feet high with top at elsvation 15. feet.

1940 - Two sections of wall at the north end, 203 and
77 feet long, were recapped.

1946 - Repointing of granite at south end.

1952 - 490 feet of well at north end (fronting Cliff
House) recepped to elevation 22, Bituminous
walk along top of wall. Stone masonry retain.
ing wall landward of wallkway congtructed sbout
6 feet high, 18 inches wide with face batter of
3 inches per foot.
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B.

15 feet at elevation 15 feet; geaward slope 1
on 2 and lendward slope 1 on 1.25.  Ordinary
borrow backfill placed behind breskwster. Wave
action has removed fines from fill leaving
gravel and cobble beach between the breakwater
and the wall. :

1955 - About 200 feet of damaged wall replaced by Com-
mnonwealth of Magsachusetis with new prefabri-~
cated concrete wall consisting of sections
welghing 7 tons each.

Wellrock Beach

L.

Seawall (30) - Stone magonry wall about 300 feet long
at north end of beach. Wall in good condition. - Con-
gtruction detaills not avallable.

Korth Scituste Beach

1.

2,

Seawall (31) - About 2,200 feet of stone mesonry be-
tween Welirock Beach and Gannet Road except for sec-
$ions of replacement concrete wall. Wall constructed
by Commonwealth of Massachusetts. Portions of wall

capped with concrete and portions refaced with con-
~erete. Spur je’cties are locatbed throughout the 1ength

of the wall. '

Construction and Repairs

1907 - 357 feet of stone mesonry wall comstructed at
north end replscipg timber bulkhesd.

1920 - 343 feet of overturned masonry wall replaced
with concrete. 21 concrete spur jetties, 15
feet long, construeted north from Gannet Rosad.
936 cubic yards backfill placed bshind concrete
wall. 185 feet of masonry wall repasired and
recapped, concrete footing added, 7 spur Jetties
construgted and backfill added.

1922 - 1,015 feet of masonry wall at north end refaced
with concrete. UO spur jetties with following
dimensions asdded: 15 feet long, 2-foot top
width, 3- foot bottom md:l:h, shoreward end sbout
4 feet high with top at elevation 15. feet.

1940 - Two sections of wall at the north end, 203 and
77 feet long, were recapped..

1946 - Repointing of granite at south end. .

1952 - 490 feet of well at north end (fronting Cliff
House) recapped to elevation 22. Bituminous
walk along top of wall. Stone masonry retain.
dng well landward of walkwey constructed about
6 feet high, 18 inches wide with face batter of
3 incheg per foot. '

P8



1954 - Work of 1952 extended 194 feet smouthward with
elevation of seawall snd stone wasonry retain-
ing wall 25.5 feet and 19.0 feet, respectively.
A grouted stone epron was constructed in front
of well which was 30 inches deep with eleva-
tions 13, 1l and 9 feet gt the wall, 15 feet
seaward and 19 feet seaward, respectively.
North of 1952 work 117 feet of new stope ma-
sonry retsaining wall placed with top and bottom
elevations of 25.5 and 19.0 feelt. North from
this work 237 feet of wall was recapped to ele-
vation 23 and a l-foot thick reinforced concrete
face gdded.

3. Seawall {32) - About 2,700 feet of concrete geawsll
was constructed by the Commonwealth of Massschusetts
south from Gannet Road. The wall incorporated exist-
ing vyrivate walls that were in good condition. Con=-
crete spur jetties generslly about 25 feet long and
100 to 150 feet apart are located along the face of
the wall. Dates of consfruction and repairs follow:

1906-1907 - About 356 feet of concrete wall was con-
structed the north end of which jolned
structure (31).

1908 - About 650 feet of wall constructed adjoining

work of 1906-1907.

1909 - Wall extended 279 feet.

1910 - 250 feet of wall underpinned snd 120 feet of
destroyed well replaced. 5 spur Jetties, each
25 feet long, were constructed 100 to 150 feet
gpart. :

1916 ~ Additional 368 feet of wall end 3 spur jetties
were constructed.

1923-1924 - 1k additional spur jetties constructed.

1927, 1929, 1930, 1931 - Random repairs mede.

1931 - 8 concrete spur jetties comstructed and about
600 feet of seawall added. Wall included ac~
cess opening to the beach.

1933 ~ Repair of 100 feet of undermined wall and of a
Jatty.

1940 - Recapping of three sections of wall totaling
182 feet.

1946-1949 - Repair of wall end placement of 700 feet
of riprap to following dimensions: top
width of 3 feet at elevation 16 feet, an-
chor stone penetration of 2 feet, core of
gtone chips.

D. Shore Acres - Sand Hills

1. Revetment (33) - About 700 feet of heavy stone revet-
ment with core of chips, is located north of north end
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of seawall (34). About 800 tons of stone was placed
in 1932 and in 1933 about 4,200 tons of heavy stione
and 800 tons of stone chips were placed. Ko records
are available on subsequent meintenance. Present con-
dition good.

Seawall (34)' - About 5,500 feet of concrete seawall
extends south from structure (33). Some length of
privately congtructed and county wall was incorporated
into existing well. Available information regarding
congbruction and repair follows in chronological or-
der.

1883 - A brush and stone bulkhead was constructed by
the Corps of Engineers at south end of this
reach. This was later replaced by coucrebe
geawall.

1900 - Concrete seawsll extending 998 feet from south
endi of existing well constructed by the Common-
wealth of Massachusetts. Top elevation 8 feet
ahove MHW.

1922 - 250 feet of concrete wall with return and 5
spur Jjetties 15 feet long were constructed in
Sand Hills. :

192k . ~ About 1,000 feet of wall repasired in Sand Hills.

1931 ~ Two sections of wall 312 feet and 378 feet long
constructed on the seaward side and harbor
sides, respectively, of the neck. New cap,
Pace and footing added to asbout 120 feet of
wall. (Sand Hills)

1933-1934 - About 930 feet of well at Shore Acres was
constructed and 1,100 tong of riprap
placed gt its toe.

1933~1935 - About 2,750 feet of concrete seawall con-
gtructed and an apron of about 3,300 tous
of hegvy stone was placed betweaen Shore
Acres and Sand Hills.

1934 - Repair of seawslls and 148 feet of footing
placed under wall in Sand Hills.
1951 ~ Riprap added.

1953 - A portion of wall repaired by recapping with a
3-foot wide cap; adding a l-foot thick face
and installing & concrete footing extending 3
feet geaward of the wall, 10-foot long fir
sheeting was placed at seawsrd edge of footing
about 250 feet of riprap reset and grouted.

1955 - 490 feet of old wall replaced with new concrete
structure. Wall huilt with top width of 2.5
feet at eleavation 21.5 feet, 12 inch lip, face
batter of 2 inches per foot and back batter of
2.5 inches per foot. A footing two feet deep
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- 1955

of seawall (34). About 800 tons of stone was placed
in 1932 apd in 1933 about 4,200 tons of heavy stone

and 800 tons of stone chips were placed. No records

are available on subsequent maintensnce. Present com-
dition good.

geawall (3%)' - About 5,500 feet of concrete seswnll
extends south from structure (33). Scme length of
privately constructed and county wall was incorporated
Jnto existing wall. Available information regerding
construction and repadir follows in chronological or-
der. :

1883 ~ A brush snd stone bulkhead was constructed by
the Corps of Engineers at south end of this
regch. This wasg later replaced by concrete
geawall.

1900 - Concrete seawall extending 998 feet from south
end of existing wall constructed by the Common-
wealth of Massachusetts. Top elevation 8 feet
above MHEY.

1922 ~ 250 feet of concrete wall with return emd 5
spur Jjetties 15 feet long were constructed in
Sand Hills.

192h .- About 1,000 feet of wall repaired in Sand Hills.

1931 - Two sections of well 312 feet and 378 feet long
constructed on the seaward side and harbor
sides, respactively, of the neck. New cap,
face and footing added to about 120 feet of
wall. (Send Hills)

1933-193% -~ About 930 feet of wall at Shore Acres was

constructed and 1,100 tons of riprap
Placed at lts toe.

1933-1935 - About 2,750 feet of concrete seawall con-
structed and an apron of about 3,300 tons
of heavy stone was placed between Shore
Acres and Sand Hills.

1934 - Repair of seawalls and 148 feet of footing
placed under wall in Sarpd Hills.
1951 - Riprap added.
1953 - A portion of well repaired by recapping with a
3-foot wide cap; adding a l-foot thick face
and installing & concrete footing extending 3
feet seaward of the wall, 10-foo% long fir
sheeting was placed ot geaward edge of footing
gbout 250 feet of riprasp reset and groubed.
Loo feet of old wall replaced with new concrete
structure. Wall built with top width of 2.5
feet et elevation 21.5 feet, 12 inch lip, face
batter of 2 inches per foot and back batter of
2,5 inches per foot. A footing two feet deep
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1931 - Shore énd of structure repaired.
1932 -~ 250 tons of stone toe Trotection added.

2.  Revetment (39) - Rough stone revetment about 40O feet
in Iength extends southerly from breskwater (38).

3. Revetment ! 40) - Smooth faced stone revetment extend.-
JIng about 600 feet gouth from structure (39).
structure wae constructed in 1949 by the’ COmnpnweaJ.th
of Massachusetts and coneists of & gtone mound whose
top is about elevation 22, The structure was back~ -
filled with ordimary borrow. Structure in good con- -
dition except for mbout 6 to 8 places whers toe stone
hag been moved by storm ection.

. First to Second ClLiffs

1. Seawsll (k1) - Concrete seawall with six inch lip ex~
tends along about 1,250 feet of shore between the two
cliffs. The wall is in fair condition with some de-
terioration of the face and lip noted at various points.

( a) Repairs

1907 - About 700 feet of wall constructed soufh-
eriy from south end of 1lst cliff and rip-
rap placed at northerly end.

1915 ~ About 545 feet of additional wall con-
structed southerly from 1907 porticm.
Riprap placed along shore for 200 feet
gsouth of the wall.

1917 - 400 tons of riprap placed along the south-
erly portion of wall.

1920 ~ Repairs to wall.

1923 - Riprap placed glong 300 feet of northerly
rortion of wall.

H. Second Cliff

1. Revetment (42) < About 1,600 feet of smooth face re-
vetment with top elevation 20 feet, structure in good
condition.

(2) Repairs |

1932 - About 2,000 tons of riprap placed slong
southegsterly shore.

1951 -~ Rubble gifone mound placed along northerly
end of cliff. Loam placed on slope above
structure and seeded.

1954 - Revetment extended southward.

1956 - Revetment placed along sbout 200 feet near
center of c¢liff. Southerly portion widened.

F-12 .



I‘

Je

K.

‘2o

Revetment (43) - Cobbles and boulders form revetment
along about 600 feet of shore at south end of cliff
and north end of Peggotty Beach

Third CLifFf

l.

Revetment (44) - Dumped stone revetment et toe of
biuff along about 4,000 feet of shore. Revetment
in fair to good condition but furnishes only partial
protection due to steepness of bluff face.

(a)  Repairs

1906-1907 - About 2,305 tons of stone placed
along 385 feet of shore at south-
erly end in vicinity of Rivermoor.

1908 - 1,038 tons of stone along 221 feet of

shore north of the 1906-1907 work.

1916 - Repair of southerly portion.

1921 - About 3,700 tons of stone placed at south

end .

19221924 - Stome placed along sbout 1,450 feet
of shore gt. northerly end.

1923-1924 - About 8,000 tons placed along 1,400
feet of shore near center of bluff.

1928 - About 128 tons added extending structure

about 100 feet at northerly end.

1931 - In various sreas stone rshandled and

about 2,000 tons of stone added.

1933 - About 1,500 tons of stone placed.

1954 -~ Various areas repaired.

Revetment (45) - This structure, constructed by the
Commonwealth of Massachusetts in 1955, consists of a
stone mound adjoining strueture (k&) on the south.

The extension is about 500 feet long with a top width
of 5 feet at elevation 20 feet. Side slopes are 1l on
2 on seaward end landward sides. Structure backfilled.
Condition good.

Pourth CLiff

1.

Revetment (46) - Placed stone mound constructed by

Commonwealth of Massachusetts in 1954L. Structure
sbout 650 feet long, Hop width of S5 feet at elevation
22 feet, side slopes 1 on 1% seawerd and 1 on 1 land-
ward, backfill sloped to bluff at 1 on 4 slope, toe
at elevation 11 feet.

Humarock Beach

1. Seawsll (47) - Avout 4,100 feet of concrete seawall
with 6-inch lip and 80 spur jetties constructed by the

Commonweslth of Massachusetis. Wall in generally good
condition.
F-13



(a) Repairs

1921 - About 2,300 feet of wall, return walls at
ends, three sets of concmte steps, 46
concrete gpur Jetties each 25 feet long
end a concrete apron congtructed.

1928 - General repairs to wall.

1931 - About 1,775 feet of new concrete wall con-
structed south from 1921 portion. 34 con-
crete spur jetties constructed along well.

IV - TOWN OF MARSHFIELD
Ao Fieldston

1. Seawall (48) - In 1931 sbout 4,716 feet of concrete
wall was constructed by the Commonwealth of Massdachus
setts. The comstruction alsoc included 82 concrete
spur jetties, riprap along about 650 feet of the wall
and an accegg ramp at Beach Avepue.

(a) Repeirs

1932 ~ Wall backfilled and steps over wall placed
at about every third street.

1933 ~ Concrete foobting placed under north end
return wall.

1939 - Reinforced concrete fence added to steps
at Ninth Street.

B. Oceen Bluff |

1. Seawall. Q-LQ) - About 800 fest of concrete geawall ad-
joins structure (48) on the south. The structure sp-
pears to be in good condition. Avalleble information
on this wall follows: :

1931 - An existing revetment was modified by ad~
dition of concrete Tace and footing and a
portion replaced by concrete wall, .

1933 - About 40O feet of concrete seawsll, 115
feet reinforced concrete footing and 250
feet of capping and backing to existing
magonry wall was .constructed. 250 feet
of wall backfilled.

1952 - About TOO feet of wall repaired by addition
of cap which raiged top to elsvation 23.5
feet. Wing wells 25 feet long added at
eac]sl end. (Beach Avenue and Shepard Ave-
nue
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(a) Repairs

1921 - About 2,300 feet of wall, return walls et
ends, three sets of concrete steps, 46
concrete spur Jettles each 25 feet long
and a concrete apron constructed.

1928 -~ General repairs toc wall.

1931 - About 1,775 feet of new concrete wall cone.
structed south from 1921 portion. 3% con-
crete gpur jJetties copstructed along waell,

IV - TOWN OF MARSHFIELD

A. Fieldgton

l’

Seawall (48) - In 1931 about 4,716 feet of concrete
wall was constructed by the Commonwealth of Massachu-
settg. The construction also included 82 concrete
gspur jetties, riprap along about 650 feet of the wall
erd an access ramp at Beach Avenue.

( a) Repairs

1932 ~ Wall backfilied and steps over wall pleced
at ghout every third street.
1933 ~ Concrete footing placed under north end
" return wall.
1939 -~ Reinforced concrete fence added to steps
at Ninth Street.

B. Ocean Bluff

lﬂ

Seawall (49) - About 800 feet of concrete seawell ad-
joins structure (48) on the south. The structure ap-
pears to be in good cond.itlon. Aveilable informetion
on this wall follows:

1931 - An exigting revetment was modified by ed-
dition of concrate face and footing and a
portion replasced by concrete wall. . '

1933 - About 400 feet of concrete geawall, 115
feet reinforced concrete footing and 250
feet of capping and backing to existing
masonry wall was constructed. 250 feet
of wall backfilled.

1952 - About 700 feet of wall repaired by addition
- of cap which raised top to elevabion 23.5
feet. Wing walls 25 feet long added ab

eack)a end. (Beach Avenue and Shepard Ave-
nue
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1954 - Sandfill was placed between groin (54) and
a point 550 feet southward. The fill was
placed with 2 berm varying din width from
40 to 60 feet at elevation 15 feelt and the
toe at about mean low water.

1956 - Grouted stone apron {56) placed between
groin (54%) and a point sbout 600 feet
southward. The structure slopes from ele-
-vation 12 feet at the geawall to elevation
10.5 feet at a point 15 feet seaward, then
follows a slope of 1 on 3 to elevation 5
feet. The gand fill was placed on & 1 on
10 slope over the stone with the crest of
the beach at the seawall at elevation 1k
feet providing a heach width of 35 f’egt
above high water.

Brant Rock (South of Brant Rock Jetty)

1.  Seawsll (57) - This is a continuation of seawall (53)
extending about 700 feet south of Brant Rock Jetty
(52). The condition of the wall is fair to good.

2. Revetment (58) - This is a light weight stohe revet.-
ment joining seawall (57) and extending about 1,200
feet gouthward. Revetment in good condition.

3. Seawall (59) - Concrete aéaﬁall joining revetment (58)

~and extending about 1,000 feet southward. Wall in
-good. condition. L :

b, Beve'mnent (60) - Rough stone revetment Joining seawall
59) end extending about 1,200 feet around Green Har-
bor Point. Revetmnt in fair to good condition.

Green Harbor

The harbor is protected by two stone mound jetties (61, 62)

constructed for nevigetion purposes by the Commonwealth of

Messachusetts in 1898-1809. The north jetty (61) is about
750 feet long end the southerly jetty (62) is ebout 1,350
feaet long. The Jetties were constructed with their outer
ends about 200 feet epart, top width of 5 feet at about
elevetion 11.5 feet, gide slopes vary from 1 on 1 to 1 on-
2. The ptructures appear in good condition. Availeble
date on maintenance follows:

1900 - Backfill placed at land end of southerly
Jetty end the timber bulkhead at the lande
ward end wag extended about 350 feet to
mean high water line. The top wes con-
structed to elevation 15 feet.
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0 1901 - Repairs made %o 1andward ‘énd of southerly
T etty.

1930-1931 - About 660 feet of timber fence con-
structed on southerly side of the
south Jetty.

1931 - Both Jjetties reconstructed and about 550
feet of timber fence constructed south of
south jetty. 196 feet of concrete wall
constructed at landward end of north Jjetty.

1933 - About 600 tons of stone riprap placed at
landward end of north jetty.

1947-1948 -~ About 700 feet of south Jetty recon-
structed and Jetty extended about 60
feet. New Jjetty constructed 5 feet
wide at elevation 12 feet with side
slopes of 1 on 1.5.

1949-1950 - Reconstruction of damaged sections
of south Jjetty.

F. Barbor to Town Line

Seawsll (63) - About 1,100 feet of concrete seawall

l
is located northward from the town line. The wall sp-
Pbears in good condition.
{(a) Repairs
19k0 - About 20 feet of seawall providing for an
entrance to the beach and stop planks was
censtructed.
1947 - Reconstruction and repair of existing sea-
wall.
V - TOWN OF DUXBURY
A. Duxbury .
1. Seawall (64) - Concrete seawall joining seawsll (63)

end extending about 750 feet. Wall was constructed by
the Commonwealth of Massachusetts as follows: top
width of 30 inches, including s 12-inch by 12-inch
lip, at elevation 22 feet; bottom width of 5 feet, &
inches at elevation 10.5 feet and a concrete footing
underneath about 6 feet, 10 inches at elevation 9
fee’; face and back batter of 2 inches per foot: a
return wall at south end; and backfilled throughout.
History of area follows:

1ok6 ~ Stone riprep placed. _
1947 - Several sections of concrete wall con-
structed south of Duxbury Town Line.
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'1901 - Repairs made %o léndward &nd of southerly
o Jettya

1930-1931 - About 660 feet of timber fence cone
structed on southerly side of the
south Jetty.

1931 - Both Jetties reconstructed and about 550
feet of timber fence constructed south of
south jetty. 196 feet of concrete wall
constructed at landwerd end of north jetty.

1933 -~ About 600 tons of stone riprap placed at
Jandward end of north Jjetty.

1047-1948 - About 70O feet of south jJetty recon-
structed and jetty extended about 60
feet. New Jjetty constructed 5 feet
wide at elevation 12 feet with side
slopas of 1 on l.5.

1949-1950 - Reconstruction of damsged sechions
of south jetty.

F. Harbor to Town Line

l. Seawall (63) - About 1,100 feet of concrete geawall
is located northward from the town line. The wall ap-
pears in good condition.

{a) Repairs

1940 - About 20 feet of seawall providing for en
entrance to the beach and stop planks wes
constructed.

19h7 - Reconstruction and repair of existing sea-
wall.

V - TOWN OF DUXBURY
A. Duxm
1. Seawall (64) - Concrete seawall joining seawall (63)

end extending about 750 feet. Wall was constructed by
the Commonwealth of Massachusetts as follows: top '
width of 30 inches, including a 12-inch by 12-inch
lip, at elevation 22 feet; bottom width of 5 feet, L
inches at elevation 10.5 feet and a concrete footing
underneath sbout 6 feet, 10 inches at elevation 9
feet; face and back batter of 2 inches per foot; a
return wall at south end; and backfilled throughout.
History of area follows:

1946 - Stone riprap placed.

1947 - Several sections of concrete wall con-
structed south of Duxbury Town Line.
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1836-1839 - Repairs to existing wall and construce
tion of stone fill timber crib wall.
$2,500 expended.

184041 ~ Minor repairs.

1853 « Closed 2,400 linear feet of brea.ch caused
by 1851 storm, using triangular-shaped
timber cribs filled with stone.

1854 - Additional repairs.,

1866 - Replaced 1,300 feet of stone filled timber
eribs.

1868 - 200 feet of stone filled timber cribs con-’
structed.

1872 - Constructed 200 linear feet of brush bulk-
head, added 613 tons of stone, 300 linear
feet of brush jetties, 250 feet of stone
jetties, and planted beach grass.

1873 - Comstructed 23 brush and stone Jebties
{3,000 lin. £%.), 10 brush jetties (53k
lin. ft.), and planted beach grass.

1874 - Comstructed 3,100 lin. £4. of stone and
brush groins 320 £f£. of brush groins and
110 f%. timber cribs filled with brush and -
shones.

1875-1882 - Bulkhead {stone) on outer end ex-
tended, previously constructed works re-

. paired ammually.

1883 - Extended stone bulkhead 830 feet, repaired
640 feet of wall making it sand tight, con-
structed T30 feet timber and stone fence
‘alongside dilapidated wall.

1886 ~ Extensive repairs to bulkhead at root of
spit and cleaning out ¢f Eel River.

1888 - Closure of b4 branches in northern portion
by construction of 370 feet of timber plank
bulkhead.

1892 - 1,300 feet of bulkhead repaired.

1899-1905 = A storm in November 1898 destroyed
practically all protective works on long
Beach, lowered the general level of the
spit, and blocked the entrance to Eel River.
11,843 linear feet of stone dike was cone
struct,ed at u cost of $72,434.18. In addi-
tion 536 linear feet of stone dike was con-
structed along Eel River o prevent iis
meandering through the beach,

1910-1911 - Stone dike extended 616 feet. (Total
ilength 12,459 feet. Repair of 2,133 feet of
existing clike.)

1912 - 1,300 feet of dike repaired.

1936 - 8,000 feet of dike repaired

1057 - Dike repgirs.
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B.

Warren Cove - This is a cove formed by Plymouth (Long)

Beach on the north and Rocky Point on the south. The shore
in the cove is fronted by about 2 ,600 feet of concrete seaw
wall {69) fronted by riprap or apron followed by 1,000 feet
of rough stone revetment. (70), and 1,150 feet of stone mound
revetment {71) constructed by the Commonwealth ia 1957. The
northerly 1,000 feet of structure 69 is in excellent condi-
tion, the following 300 feet in good conditionm, the following
1,200 feet in fair condition and the southerly 100 feebt ig
overturned or in very bad condition. Revetment (70) is in
generally good condition but erosion occurs above the struce
ture. Revetment (71) is recently completed. One stone groin
{68) is loceted about 75 feet north of the bath house and is
in very poor condition. One groin (69) was constructed in
April 1057 about 240 feet south of the batbhouse at the south
end of the Town Beach. ‘

1. Constrﬁetion and Regairs

19151917 - 945 feet of concrete seawall with spurs st
about 50 foot intervals was constructed.

1933-1934% - 265 feet of concrete seawsll and 5 spurs
vere constructed, 4,200 tons of riprap placed.

Septenber 1940 «~ 600 linear feet of riprap was placed
south of the bathbouse. About 375 linear feet
wes placed along the geawsll northwesrd from a
point about 300 feet north of the soubth end,
This revetment had a top elevation sbout 15
feet and side slope of 1 on 1.5. About 225
feet of revetment was placed along the bluff
south from s point about 350 feet south of the
south end of the seawsll. This revetment bad
& top elevation of 25 feet sbove MSL and side
slopes of I on 1.5,

December 1940 - About 680 feet of riprap was placed Joine
ing %ogether the two sectlons placed in April
19k0. The northerly 300 feet of the revetment
wag placed over the concrete wall and the
southerly portion was placed behind the wall.
The revetment was placed on a 1 on 1.5 slope
to elevabion 25 feet. Gravel backfill vas
pleced behind the seawall along the northerly
300 feet and loam was piaced along the slope
above the top of the revetment.

March 1946 - A stone groin about 200 feet long, landward
end elevation 12 feet, outer end 6.3 feet,
top width 3 feet and side slopes of 1 on 1.5
was constructed about 75 feet north of the
bathhouse. This_groin is now in very poor
condition. Southward from the groin, 220 feet
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Decenber 1946 -

of stone riprap was placed along the sea~
wall. The top of the riprap was elevation
12 feet and seaward slope was 1 on 1.5,

{1) From south end of bathhouse straight-
ened 164 feet of seawall to erect position
and placed a concrete cap and face, Cap to
elevation 19 £, and face extended 18 inches
bhelow wall.

(2) Constructed 43 feet of new wall from
sectbion {1) southward. New wall had top
thickness of 3 ft. 6 inches, bottom thick-
ness of 6 £. 4=1/2 inches, top elevation
19 feet, face batber 1 in. per £%., back bat-
ter 2 inchesz per foot.

- {3) 27 feet of wall joining (2) straightened
- o erect position.

(k) 30 reet of wall 190 feet soutbward from {3}
straightened to erech position.

{5) 179 leet of new wall constructed southward
from (4) -~ Top elevation 20 feet, top width 2
ft. 6 in,, bottom width & £, 3 in., face and
back better 1-1fLh in. per f%. '

(6) 1,000 linear feet of stone revetment placed
in front of concrete wall southward from south
end of bathhouse., Top width of 2 feet at ele~
vation 16 feet and seaward siope of 1 on 1.5.

October 1954 - Approximately 325 feet of new concrete seawall

October ;956 -

Lrpril 1957 ~

constructed, extending seawall northerly from

its terminus about 425 feet north of nmorth end

of batbhouse. Top elevation 20 It,, botiom
elevation about 11 Pest, bop width 2 £5. 6 in.,
bottom width 5 feet 9-1/2 in., face and back
batter 2~1/2 inches per foot, Stone apron

placed along new wall with top elevation of 15
feet sloping seaward om 2 1 on 8 slopz to ele~
vation 13 feet. Gravel backfill behind wall.
Seawall extended 110 feet gorbhward. New wall
top elevetion 20 f., top width 2 £t. 6 in.,
bottom widbh 5 Pt. 9-1/2 iu., bottom elevation

11 feet, 6 in. 1ip, Face and back batfer 2-1/2
inches per foot. Gravel backfill placed behind
wall raising arvea (to be used for perking) to
elevetion 19 feet. Shtone apron placed in front
of new wall, top elevation 15 Teet sloping sea-
ward %o elevation 13 feet a distance of 15 feeb
from seawall. Stone slze ranged from 1/2 ton to
3 tons. ‘ ‘

Stone groin 170 feet long constructed at south
limit of Town Besch (240 feet soubh of bathhouse).
Inner end of groin (at seawall) elevation 1k feet,
outer end elevetion 6 feet, top width 6 feet, side
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B,

Warren Cove - This is a cove formed by Plymouth (Long)

Beach on the north and Rocky Point on the scuth. The shore
in the cove is fronted by about 2,600 feet of concrete sea-
wall {69) fronted by riprasp or apron followed by 1,000 feet
of rough stone revetment (70), and 1,150 feet of stone mound
revetment (71) constructed by the Commonwealth in 1957. The
northerly 1,000 feet of structure 69 is in excellent condi-
tion, the following 300 feet in good condition, the following
1,200 feet in fair condition and the southerly 100 feet iy
overturned or in very bad condition. Revetment (70) is in
generally good condition but erosion occurs above the struce
ture. Revetment (Tl) is recently completed. One stone groin
(68) is located about 75 feet north of the bath house and is
in very poor condition. One groin (69) was constructed in
April 1957 about 20 feet south of the batbhouse at the south
end of the Town Beach, '

Ll. Construction and Regairs

1915-1917 - 945 feet of concrete seawall with spurs st
about 50 foot intervels was constructed.

1933-1934 - 265 feet of concrete seawsll snd 5 spurs
were constructed, 4,200 tons of riprap placed.

September 1940 ~ 600 linear feet of riprsp was placed
south of the bathhouse. About 375 linear feet
wes placed along the seawsll northwerd from a
point about 300 feet north of the south end.
This revetment had a top elevation about 15
feet and side slope of 1 on l.%. Aboubt 225
feet of revetment was placed along the bluff
south from o point about 350 feet south of the
south end of the seawall. This reveiment had
& top elevation of 25 feet above MSL and side

. slopes of 1 on 1.5.

December 1940 - Avout 680 feet of riprap was placed join=
ing together the two sections placed in April
1o40. The northerly 300 feet of the revetument
wag placed over the concrete wall and the
southerly portion was placed behind the wall.
The revetment was placed on a 1 on 1.5 slope
to elevabtion 25 feet, Grawvel backfill vas
placed behind the seawall along the northerly
300 feet and loazwm was placed along the slope
above the top of the revetment.

March 1946 - A stone groin about 200 feet long, landward
end elevation 12 feet, outer end 6.3 feet,
top width 3 feet and side slopes of 1 on 1.5
was constructed about 75 feet north of the .
bethbouse., This groin is now in very poor
condition. Southward from the groin, 220 feeb
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December 1946 -

of stome riprap was pleced along the sea-
wall. The top of the riprsp was elevation

12 feet and seaward slope was 1 on 1.5.

(1) From south end of batbhouse straight-

ened 164 feet of seawall to erect position
and placed a concrete cap and face. Cap to
elevation 19 ft. and face extended 18 inches
below wall. '

(2) Constructed 43 feet of new wall from
section {1} southward. WNew wall had top
thickness of 3 ft. 6 ioches, bobttom thick-
ness of 6 ft. 4-1/2 inches, top elevatlion

19 feet, face batter 1 in. per £6., back bat-
ter 2 inches per foot.

(3) 27 feet of wall joining (2) straightened
to erect position.

(b} 30 feet of wall 190 feet southward from {3)
straightened to erect position.

(5} 179 feet of new wall constructed southward
from (k) - Top elevation 20 feet, top width 2
. 6 in., bottom width b f%. 3 in., face and
vack batter 1-1/b in. per £%.

(6} 1,000 linear feet of stone revebment placed
in front of concrete wall southward from south
end of bathhouge. Top width of 2 feeb at sle~
vetion 16 feet and seaward slope of 1 on 1.5.

October 1954 - Approximately 325 feet of new concrebe seswall

October 1956 -

April 1957 =~

constructed, extending seawsll northerly from

its terminus about L25 feet north of north end

of batbhouse. Top elevation 20 I%., bottom
elevation about 11 feet, top width 2 ££. 6 in.,
bottom width 5 feet 9-1/2 im,, face snd back
batter 2-1/2 inches per foot. Stone apron

placed along new wall with top elevation of 15
feet sloping seaward on & 1 on 8 slope to ele-
vetion 13 feet. OGravel backfill behind wall.
Seawall extended 110 feet norbthward. New wall
top elevation 20 £t., top width 2 ft. 6 in.,
botbom width 5 £5. 9~1/2 in., bottom elevation

1l feet, 6 in. lip, Tace snd back batter 2-1/2
inches per foob., Gravel backiill plsced behind
well raising area {to be used for parking) to
elevetion 19 feek. Stone apron placed in front
of new wall, top elevation 15 Teet sloping sea~
wverd to elevation 13 feet & disbtance of 15 feet
from seswsll. Stone size ranged from 1/2 ton o
3 tons.

Stone groin 170 feet long constructed at south
1limit of Town Beach (24O feet soubh of bathhouse).
Inner end of groin {at seawall) elevation 14 feet,
outer end elevetion 6 feet, top width 6 feet, side
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December 1946 -

of stone riprap was placed along the sea-
wall, The top of the riprap was elevation
12 feet and seaward slope was 1 on 1.5

{1) From s6itth end of bathhouse straight-
ened 164 feéet of seawall to erect position
and placed a concrete cap and face. Cap to
elevetion 19 Pt. and face extended 18 inches
below wall.,

(2) Comstructed 43 feet of new wall from
section {1) southward. New wall had top
thickness of 3 ft. 6 inches, bottom thick~
ness of 6 £t. 4-1/2 inches, top elevation
19 feet, face batter 1 in, per f%., back bate-
ter 2 inches per foot.

- {3) 27 feet of wall joining (2) straightened

to erect position. .

{4) 30 feet of wall 190 feet southward from (3)
straightened to erect position.

{5) 179 feet of new wall constructed southward
from (4} ~ Top elevation 20 feet, Lop width 2
£t. 6 in., bobtom widtk 4 £t. 3 in., face and
back batter 1-1/L4 in. per ft.

(6) 1,000 linear feet of stone revebment placed.
in front of concrete wall southward from south
end of bathhouse. Top width of 2 feet at ele~
vation 16 feet and seaward slope of 1 on 1.5,

October 1954 - Approximately 325 feet of new concrefe seawall

October 1956 -

April 1957 =

consbructed, extending seawall northerly from

its terminus about 425 feet north of north end

of bathhouse. Top elevation 20 ft., bottom
elevation sbout 11 fest, hop width 2 ft. 6 in.,
bottom width 5 feet 9-1/2 in., face and back
better 2-1/2 inches per foot. Stone apron

placed along new wall with top elevafion of 15
feet, sloping seawsrd on & 1 on 8 slope to elew
vabion 13 feet. OGravel backfill behind wall.
Seawsll exbended 110 feet northward., New wall
top elevation 20 f., top width 2 ft. 6 in.,
botton width 5 ft. 9-1/2 in., bottom elevation

11 feet, 6 in. 1ip, face and back batter 2-1/2
inches per foot. Gravel backiill placed behind
wall raising arvea (to be used for perking} to
elevetion 19 feet. Stone apron placed in front
of new wall, top elevation 15 feet sloping sea~
ward to elevation 13 feet a distance of 15 feet
from seawall. Stone size ranged from 1/2 ton to
3 tons. ,

Stone groin 170 feet long constructed &t south
Llimit of Town Beach (240 feet south of bathhouse).
Inner end of groin {at seawall) elevetion 4 feet,
outer end elevation 6 feet, top width 6 feet, side
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AFPENDIX G
COST OF IMPROVEMENTS

1. General. - Estimstes of first costs and annual charges have

been made for the areas for vhich detailed study has been made, Unit
prices are based on recent bids on projects in the New Englend ares.

Cost estimates are included for the following areas:

a. Crescent Beech in Hull
b. The Gledes in Scituate

¢. HNorth Scituabte Beach in Scituate

d, Brant Rock Beach in Marshfield
e, Plymouth Town Beach in Plymouth

2. Debailed Coste. - First cosbs are based on price levels of

May 1957. An interest rate of 2-»1/2 percent and amortization on the
bagis of 2-1/2 percent for S0-year life of project is used.

of the plsns are shown on Plate 19,

A. Crescent Beach

1. PFirst Cost

Beach Fill, 200,000 cu. yds. sand
@ $1.20

Revetment, 2,100 tons stone @ $5 00
Contingencies

Sub~total
Enginsering and Design

Sub=~total
Supervision and Administration

Total First Cost

2. Annual Charﬁs

Interest
Amortizetion
Maintenance
Send Fill, 3,000 cu. yds. send
@ $1.50
Revetment, 20 tons stone @ $7.50

Totel Annuval Charges

G-1

$240, 000
10,500
37,500

$288,000

| 9,000
$297,000
23,000

$320,000

$ 8,000
3,300

k,500
. 100

$ 15,900

Details



B. The Glades (Breakwater plan)

C.

1.

2.

The

Pirst Cost

Stone Breakwster, 10,900 tons of
stone @ $5.00
Contingencies

Sub~total
Engineering and Design
Sub=total
Supervigion and Administration
Total First Cost

Avnusl eharﬁs

Tnberest

Amortization

Maintensnce - 100 tons of stone
@ $6.00

TPotal Annual Charges

Glades (Send f£ill plan)

1.

. 2

Firgt Cost

Sand Fill, 60,000 cu, yds. @ $1.25
Contingencies

Sub~tiotal
Engineering and Design

Sub«tobal
Supervision and Administration

Total First Cost

Amnuel Charges

Interest
Amortization

Meintenance - Sand fill, 2,500 cu. yds.

sand @ $1.50
Total Annual Cha.rges

G-2

$ 52,233
$ 62,700
T 1,900
$ 64,600
22200
$ 70,000

$ 1,700
700

600

$ 3,000

$ 75,000
11,000

$786,000
2500
$ 88,500

123500
$ 96,000

$ 2,h00
2,000

3,700
$ 7,100



AFFENDIX G
COST OF. IMPROVEMENTS

1. Genersl., - Egstimates of first costs and annual charges have
been mede for the areas for which deteiled study has been mede, Unit
prices are based on recent blds on projects in the New Englend area.
Cost estimates are included for the following areas:

a. Crescent Beach in Hull

b. The Glades In Scituate

¢. North Scituate Beach in Scituste
d., Brant Rock Beach in Merghfield
&, Plymouth Town Beach in Plymouth

2. Detailed Costs. - First costs are based on price levels of
Msy 1957. Bun interest rate of 2-1/2 percent and amortization on the
basis of 2»1/3 percent for 50-year life of project is used. Detalls
of the plans are shown on Plate 19.

A, Crescent Beach

1., First Cost

Beach Fill, 200,000 eu. yds. sand

@ $1.20 $240,000

Revetment, 2,100 tons stone @ $5.00 10,500
Contingencies 37,500
Sub~total $288,000

Engineering and Design 2,000
Sub~total $297,000

Supervision and Administration 23,000
Total First Cost $320,000

2. Annual Charges

Interest $ 8,000
Amortization 35300
Meintenance
Sand Fill, 3,000 cu., yds. sand
@ $1.50 4,500
Revetment, 20 tons stone @ $7.50 100
Toteal Annusl Charges $ 15,900



B,

C.

The Glades (Breakwater plan)

1.

2.

First Cost

Stone Breakwater, 10,900 tons of
stone @ $5.00
Contingencies

Sub-total

Engineering and Design
Sub-total

Supervision and Administraetion
Total First Cost

Annual Charges

Inberest

Amortizetion

Maintenance - 10C toms of stone
@ $6000

Total Annual Charges

Glades (Sand f£ill plan)}

1.

2.

First Cost

Send Fill, 60,000 cu. yds. @ $1.25
Conbingencies

Sub~total
Engineering and Design

Sub«total
Supervision and Administration

Tobal First Cost

Annvel Charges

Interest
Amortization

Meintenance - Sand f111, 2,500 cu. yds.

sand @ $1.50
Total Annual Cha.rges

G-2

$ 54,500
8,200

ot A
$ 62,700

1,900
$ 64,600
22200

$ 70,000

$ 1,700
700

600
$ 3,000

$ 75,000
11,000

$786,000
~2500
b 88,500
12300
$ 96,000

¢ 2,400
. 1,000

3,700
$ 7,100



APTENDIX G
COST OF IMPROVEMENTS

1. General. « Estimates of first costs and annual charges have
been mede for the areas for which deteiled study has been made. Unit
prices are based on recent bids on projects in the New Englend area.
Cost estimates are included for the following areas:

2. Cregecent Beach in Huell

b. The Glades in Scituate

¢. North Seituate Beach in Scituate
d. Brant Rock Beach in Marshileld
e, Plymouth Town Beach in Plymouth

2. Detailed Costs. - FPirst costs are based on price levels of
Moy 1057. An interest rate of 2«-1/2 percent and amortization on the
bagis of 2-1/2 percent for 50-year life of project is used. Details
of the plans are shown on Plate 19.

A, Crescent Beach

1. Pirst Cost

Beach Fill, 200,000 cu., yds. send

@ $1.20 $240,000

Rewvetment, 2,100 tons stone @ $5.00 10,500
Contingencies : 37,500
Sub-total $288,000

Engineering and Design 9,000
Sub=total $297,000

Supervlision and Administration 23,000
Total First Cost $320,000

2. Amwual Charges

Interest $ 8,000
Amortization 35300
Maintenance
Send Fill, 3,000 cu., yds. sand
@ $1.50 I, 500
Revetment, 20 tons stone @ $7.50 100
Total Annusl Charges $ 15,900

G=1



B. The (lades (Breakwater plan)

1.

2,

Firgt Cost

Stone Breakwater, 10,900 tons of
stone @ $5.00
Contingencies

_ Sub~total
Engineering and Design
Sub-total
Supervision and Administration
Total First Cost

Anmasl Charges

Taberest

Amortization

Maintenance - 100 tons of stone
@ $6.00

Tobal Annual Charges

Glades (Sand £ill plan)

1.

2.

First Cost

Send Fill, 60,000 cu. yds. @ $1.25
Contingenciles

Sub~total
Engineering and Design

Sub-total
Supervision and Administration

Total First Cost

Annvel Charges

Interest
Amortization

Maintenance ~ Sand fill, 2,500 cu. yds.

sand @ $1.50
Total Annual Charges

G-2

$ 53,288
$ 62,700
3300
$ 64,600

5,200
$ 70,000

$ 1,700
TGO

$_, =5




APPENDIX G
COST OF IMPROVEMENTS

. 1. General., - Estimgtes of first costs and anmual charges have
been made for the areas for which detailed study has been made, Unit
prices are based on recent bids on projects in the New England area.
Cost estimetes are included for the following areas:

2, Crescent Beach in Hull

b. The Gledes in Scituate -

c. North Scituate Beach in Scituste
d. Brant Rock Beach in Msrshiield
e. DPlymouth Town Beach in Plymouth

2, Detailed Costs. = First costs are based on price levels of
May 1957. An interest rate of 2»3./2 percent and amortization on the
basis of 2«»1/2 percent for 50-year life of project is used. Details
of the plans are shown on Plate 19.

A. Crescent Besach

1. First Cost

Beach Fill, 200,000 cu. yds. send

@ $1.20 $240,000
Revetment, 2,100 tons stone @ $5.00 10,500
Contingencies 37,500
Sub~total $288,000
Engineering and Design 9,000
Sub-total $297,000
Supervision and Administration 23,000
Totel First Cost $320,000

2., Annval Charges

Interest $ 8,000
Amortization 3,300
Malntenance
Sand Fill, 3,000 cu, yds. sand
@ $1.50 I, 500
Revetment, 20 tons stone @ $7.50 . 100
Total Annusl Charges $ 15,900



B,

C.

The Glades (Breskwater plan)

1.

2.

The

First Cost

Stone Breakweter, 10,900 tons of
gtone @ $5.00
Contingencies

Sub-total
Engineering and Design
. Subetotal
Supervision and Administration
Total First Cost

Annysl Charges

Interest

Amortization

Maintenance - 100 tons of stone
@ $6.00

Total Annual Charges

Glades {Sand Fill plan)

1.

2

First Cost

Sand Fill, 60,000 cu. yds. @ $1.25
Contingencies

Sub~total
Engineering and Design

Subetotal
Supervision and Administration

Total First Cost

Anmpel Charges

Interest
Amortization

Maintensnce - Sand fill, 2,500 cu. yds.

sand @ $1.50
‘Potal Annual Charges

G-2

$ 5%:288
P hisudnd
$ 62,700
- 1,900

$6’-l-,600

24200
$ 70,000

$ 1,700
700

600

$73,000

Y

$ 2,h00
1,000

3,700
$ 7,100




APPENDIX G
COST OF TMPROVEMENTS

1. General, - Estimates of first costs and snnuel charges have
been made for the areas for which detailed study has been made. Unit
prices sre based on recent bids on projects in the New England area.,
Cost estimates are included for the following sreas:

8. Crescent Besch in Hull

b. The (Glades in Scituate

¢, North Scituste Beach in Scituate
d. Brant Rock Beach in Marshiield
e, Plymouth Town Beach in Plymouth

2. Detailed Costsg. - First costs are basged on price levels of
Moy 1957. An interest rate of 2-1/2 percent; and amortization on the
basis of 2»-1/‘22 percent for 50-year life of project is used. Details
of the plens are shown on Plate 19.

A. Crescent Beach

1., First Cosb

Beach Fill, 200,000 cu, yds. .sand

@ $1.20 $240,000

Revetment, 2,100 tons stone @ $5.00 10,500
Contingencies 375500
Sub=total $288,000

Engineering and Design 9,000
Sub=total $297,000

Supervision and Administration 23,000
Total First Cost $320,000

2. Annual Charges

Interest -~ $ 8,000
Amortization 3,300
Meintenance
Sand Fill, 3,000 cu. yds. sand
@ $1.50 4,500
Revetment, 20 tons stone @ $7.50 100
Total Annusl Charges $ 15,900



B. The Glades (Breakwater plan)

Co

1.

2,

The

First Cost

Stone Breakwater, 10,900 tons of
stone @ $5.00
Contingencies

Sub~totel

Engineering and Design
Sub-total

Supervision and Administration
Total First Cost

Annusl Charges

Interest

Amcrtization

Maintenance - 10C tons of stone
@ $6000

Total Annual Charges

Glades {Sand £ill plsn)

1.

First Cost

Send Fill, 60,000 cu. yds. @ $1.25

Contingencies
Sub~total
Engineering and Design

Sub=total
Supervision and Administratlon

Total First Cost

Amnusl Charges

Interest
Anortization

Meintenance ~ Sand fill, 2,500 cu. yds.

sand @ $1n50
Total Annual Charges

G-2

$ 54,500

8,_,200
$ 62,700
- 1,900
$ 64,600
22290
$ 70,000

$ 1,700
700

600
$73,000

$ 75,000
.112000

$ 86,000
_2s500
$ 88,500
7»500

$ 96,000

$ 2,k00
. 1,000

3,700
$ 7,100



-

APPENDIX G . o

COST OF IMEROVEMENTS

. i. General. - Estimates of fix“st; coste and annual charges have
benn mede Yor the arsas for which detailed study bas been made. Unit
- prives are based on recent bids on Trojects in the New England ared.
Cost estimsbtes are included for the followlng areas: .

a. COrescent Beach in Hell : R
b. The Glades in Selbusie ' h o o
¢. North Scituate Beach in Scituate ' S

d. Brant Rock Beach in Mershiisld
g, Plymouth Town Beach in Plymoubh

2. Detmiled Costs. - Pirst costs are based on price levels of
Yy 159%7. An interest rate of 9,_,1/’0 perc:e.n’t; and axortbizabicn on the
| A ery /-»‘f poreent Por SOwyasyr life of project ig wged.  Deballs

5 Bhe vlons sce shown on Piobe 19. v

‘A, Drescent Besch

Begok FLLL, 200,000 ou, yd somd ‘
@ a’s,;,.:so L $2h0;000 .
Buvetmenb, 2,100 tone stoue @ $5.00 10,500
bontmgem‘?ed : : . 37,500
Subntotal v $288,000
Enginzeéring end Design S o 49,000
: Sub-total | 3297,000 :
Supsrvizion and Adm:mietm:bion . © 23,000
Total First Cost $3¢ 0,000
2, -Amaual Charges
Interast | $ 5,000
Ancrtization 3,300

Maintensnce ,
Szand Fill, 3,000 ocu. yds. sund

@ $1.50 b, 500
Rovetrent, 20 btons stons & §7.50 00
Tobzal Annuwsl Charges $ 25,000

=l



c.

1.

'The.Glé.d.es (Breakwater plan) -

First Cost

Stone Breskwater, 10,900 tons of
stone @ $5 00
COntingencies
Sub-ntota.l

‘ _.‘Engineering and Design .

Sub-total

' Supewiaion and Administration

2.

Total First Cost -

Annged, Cha::ﬁa

- Imberest

The

Amortizabion
Maintensnce - 100 tons of atone
- @ $6.00

Totel Anmual Cherges
Glades (Sand f£ill plan)

Lo

2.

First Cost

Sand Fi1l, 60,000 cu. yds. @ $1.25
Contingencies ‘
Sub~total
Engineering and Design
Sub=total

Supervision and Administration
Total First Cost

Amnuel Charges

Interest

Amortization

Maintenance
gsand @ $1.50

Total Annual Charges

G2

$ 1,700

- S&nd. fill’ 23500 Q. yd.Bo,

$ '51?,500
- $ 52,700

1,900
$ 64,600

$ 70,000

500

$ 75:009
000

$786,000 86 000
_2B00
$ 88,500

7350? '
$ 96,000

1,000

3,700
$ 7,100



B.

C.

The Glades (Breskwater plan)

1.

2.

The

First Cost

Stone Breskwater, 10,900 tons of

stone @ $5.00
Contingencies :
_ _ Sub~total
Engineering and Design
' Sub-total

Supervision and Administration
Total First Cost

Anmmel Charges

Iuterest

Anortization

Maintenance - 100 tons of stone
@ $6.00

Total Annual Charges

Glades {Sand £ill plan)

1.

2.

First Cost

Sand Fill, 60,000 cu. yds. @ $1.25
Contingencies

Sub~total
Engineering and Design

Sub«total
Supervision and Administration

Total First Cost

Annuvel Charges

Tnterest

Amortization

Maintenance - Sand fill, 2,500 cu, yds.
sand @ $1.50

Total Annual Charges

G-2

$ 54,500

8!200
$ 62,700
- 1,900
$ 6M,600
22200
$ 70,000

$ 1,700

700

- 600
$73,000

$ 75,000

11,000
-“L——
$ 86,000

_.2yb00
$ 88,500
_T»300
$ 96,000

$ 2,400
1,000

3,700
$ 7,100



(v) Recreationsl. Benefits. - The greatest problem affecting
“beach’ attendance at Brant Roek is ‘the laeck of parking feeilities.
‘Acecording to local -offieials, there are facilities for the parking of
ebout 200 ears in the center of the main street in the cormercial
zone, along the seawall at thé north end of the beach; in the gmall
parking ares adjacent to the seawall &t the south end of the beach,
parallel to the street at south end of the beach and in a2 commerelal
parking lot near the south end of the beach. Assuming 4 %o 5 persons
per car, from 800 to 1,000 pecple may drive '!:-he:l.r cars to the beach.
The present beach ares provides for about 1,600 perscns, allowing 75
Square feet per person, which appears adequate for anticipated pesk
attendance. The beach enlarged to project dimensions would provide
ares for 2,700 additional persons, but it does not appear that such
pesk sttendance mey be anticipatbed with present parking facilities;
therefore, no recreational benefit is evaluated. However, the users
of the beach should derive greater plessure and comfort from -the im-
proved beach.

(¢) Swmary of Benefits. -

Direct Daﬁages Prevented 19,760
Recreational, 0
Total 19,700

3. Plymouth Town Beach. -

(2) Direct Damages Prevented. ~ Plymouth Town Beach ig
a2lso sn srea exposed to heavy gea during easterly storms. The beach
has a town owned and opersted bathhouse and parking facilities for
about 300 to 400 cars. Since the proposed improvement will result
in & benefit from eliminstion of the necessity of eontinuing recon-
struction of various protective works of the type used in the past,
the direct damages are considered to be an amownt equal to the average
annual amount spent on such works during the period of record. These
costs which have been considered fully justified by the protection
afforded town facilities and the State highway are adjusted to the
1956 price level and are as follows:




FIG. 7. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier.,

FIG. 8. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from sbout center of shingle barrier.

s e AR e ; s %
SAND HILLS, SCITUATE. 19, 1956, North along

September
Send Hills Ceach,

PLATE 22



FIG. 7. MANN HTLL BEACH, SCITUATE. September 18, 1956. South
from near north end oF shingle barrier,

FIG. 8. MANN HILL BEACH, SCITUATE. September 18, 1956.

South
from about center of shingle barrier.

FiG. 9. SAWND HILLS,
Sand Hills Toaoh,

SCITUATE. September 19, 1956. North alomg

PLATE 22



FIG. 7. MANN HILL BFACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier,

FIG. 8. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from ebout center of shingle barrier.

FIG. 9. SAND HILLS, SCITUATE. September 19, 1956. North along
Send Hills beach,

PLATE 22



FIG. 7. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from near north end of shingle barriers

FIG. 8. MANN HILL BEACH, SCITUATE., September 18, 1956. South
fram ebout center of shingle barrier.

TUATE, September

: ’
FIG. 9. SAFD HILLS, SCI
Send Hills besach,

s

19, 1956. North along

PLATE 22



FIG. 7. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier.

FIG, 8. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from eboul center of shingle barrier.

FIG, 9. SAND HILLS, SCITUATE. September 19 » 1956, North along

Send Hills beach.

PLATE 22



FIG. 7. MANN HTLL BEACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier.

FIG. 8. ¥ANN HILL BEACH, SCITUATE., September 18, 1956. South
from about center of shingle barrier.

FIG. 9. SAND HILLS, SCITUATE. September 19, 1956. North along
Semd Hills teach.

PLATE 22



FIG. 7. MANN HILL BFACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier.

FIG. 8. MYAWNN HILL BEACH, SCITUATE. September 18, 1956. South
from sbout center of shingle barrier.

4 &

FIG. 9. SAND BILLS, SCITUATE. September 19, 1956. North along
Semd Hills beaoch.

PLATE 22



FIG. 7. VANN HILL BFACH, SCITUATE. September 18, 1956. South
from neer north end of shingle barrier.

FIG. 8. MANN HILL BEACH, SCITUATE. September 18, 1956. South
from aboul center of shingle barrier.

2

SAND HILLS, SCITUATE. September 19, 1956. North along

Send Hills teach,.
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FIG. 7. ¥ANN HILL BEACH, SCITUATE. September 18, 1956. South
from near north end of shingle barrier.

FIG. 8. XANN HILL BEACH, SCITUATE. September 18, 1956. South
from sbout center of shingle barrier.

S : = 1 E ) 57 ..
FIG. 9. SAND HILLS, SCITUATE. September 19, 1956, North elong
Semd Hills beach.

PLATE 22



F16.10. ST T0_SECOND CLIFFS, SCITUATE. September 18, 1956.
South townrd | ‘ 1irf from uouth snd of First Cliff.

FI1G,.11, September 18, 1956. South alomg

L e

FIG,12. BRANT ROCK, MARSHFIELD, Septezrber 18 1956, North

fram about center of Bremt Rook Beach.

PIATE 23



September 18, 1956,
from south snd of First Cliffr.

Fig.11,.

1D. September 18, 1956. South along
Rexheme Baaoh.

> 2 s

F1G,12. BRANT ROCK, MARSHFIELD, Sep‘befx:&er 18, 1956. North

from about center of Bramt Rook Beach.

PLATE 23



F16.10. ) SECORD CLIFFS, SCITUATE, September 18, 1956.
South ¢touwmrd Seoond CLiTT Pram south snd of First Cliff,

Fi6.11, R ROHFIELD. September 18, 1956, South along
Rexhame Esaoh.

* 4 e

FIG,12. BRANT ROCK, MARSHFIELD., Septena;er 18, 1956. North

from sbout center of Brent Rook Reach.

PLATE 23



FIG.10. ms&* SEcom) CLIFFS, SCITUATE, September 18, 1956,
[T [ of First Cliff.,

FIG.11l, REXHAMF RSHFTELD. September 18, 1956, South along

1

PIATE 23



FIG.I,O. F‘IZRSS* T0O_SECOND CLIFFS, SCITUATE. September 18, 1956.
Souwth townrd Se ] r from sou‘th and of First Cliff.

Fig.l1.

RSHFIELD. Ssptember 18, 1956.
Rexhame Bae.ch.

South along

FiG.12. BRANT ROCK, MARSHFIELD. Septasi}e? 18 1956, North

from sbout center of Bremt Rook Beach.,

PIATE 23



= ; - i S e s .
F1@.13. BRANT ROCK, MARSHFIELD, September 18, 1956. South

from about center of beach.,

FIG,l,. GREEN HARBOR BEACH, MARSHFIELD. September 18, 1956.
South from near west jetly at Greenm Harbor River.

F1G.l5. BEACH, DUXBURY. September 18, 1956, South

from a point morth of Duxbury Beach bathhouse.

PLATE 24



FIG.13. BRANT ROCK, MARSHFTELD, September 18, 1956. South
from about centsr of beach.

FI1G.l;. GREEN HARBOR BEACH, MARSHFIELD. September 16, 1956.
South from near wesi jetly at Greem Harbor River.

FIG.15. DUXBURY BEACH, DUXBURY.

Y BE! JUXB o September 18, 1956, South
from a point north of Duxbury Beech bathhouse.

PLATE 24



FIG.13. BRANT ROCK, MARSHFTELD.

, September 18, 1956. South
from sbout center of beach,

F1G.l;. GREEN HARBOR BEACH, MARSHFTELD, September 18, 1956.
South from mear west jetly at Greem Harbor River.

F1G.15. DUXBURY BEACH, DUXBURY. September 18, 1956, South
from a point north of Duxbury Beaoh bathhouse.

PIATE 2l



FIG.13. . September 18, 1956. South

F1G, 114 GREEN HARBOR BEACH MARSHFIELD, Scptember 18, 1956.

Creen Harbor River.

F1G.15. DUXBURY BFACH, JDUXBURY. September 18, 1956, South
from a point north of Duxbury Beaoh bathhouse.

PLATE 24



FIG.13. BRANT

. September 18, 1956. South

FIG.15. DUXBURY BEACH ﬁUXBURY.

from a point north of Duxbury

September 18, 1956, South
each bathhouse,

PLATE 2},



FIG.13. BRANT ROCK, MARSHFIELD., September 18, 1956. South
from about center of beach,

FI1G.l,. GREEN HARBOR BEACH, MARSHFIELD, September 18, 1956.
South from near west jetly at Greem Harbor River.

FIG.1s5, DUXBURY BFACH, DUXBURY. September 18, 1956. South
from o point north of Duxbury Beech bsthhouse.

PIATE 2|



FIG.13. BRANT ROCK, ¥ARSHFIELD, Soptémber 18,-1956. South
from about center of beach.

Fi6,l;. GREEE HARBOR BEACH, MARSHFIELD,

i September 18, 1956.
South from near west jetty a

or River.

FIG.15. DUXBURY BEACH Y. September 18, 1956, South
from s poinmt north of Duxbury Beach bathhouse.

PIATE 2,



FI0,13. BRANT ROCK, MARSHFIELD, September 18, 1956. South
frem about center of beach,.

FIG.)s. GREEN HARBOR BEACH, MARSHFIELD, Ssptember 18, 1956.
South from near west jetly at Gresn Harbor River.

FIG.15. DUXBURY B MURY. September 18, 1956. South
from a point north of Duxbury Beach bathhouse,

PLATE 2)



FIG.13 ERANT ROCK, msafmp " September 18, 1956. South
from about center of beach,.

FIG.)y. GREEN HARBOR BEACH, MARSHFIELD, September 18, 1956.
South from near west jetty at Greem Harbor River.

LY DUXBURY, Septmbar 18 1956. South

“of m Beach bathhouse.

PLATE 2l



FI6.13. BRANT ROCK, YARSHFIELD. . September 18, 1956. South
from about center of beach,

FIG.],L;. GREEN HARBOR BEACH, MARSHFIELD., September 18, 1956.
South from neer west jetly at Green Harbor River.

South

PLATE 2l



FIG.,13. PBRANT ROCK, MARSHFIELD., September 18, 1956. South
frem about csuter of beach,

FTG.lA GREFEN HARBOR BEACH, MARSHFIELD, September 18, 1956.
South from near west jetty at Greem Herbor River.

FIG.15. DUXBURY BFACH, DUXBURY. September 18, 1956. South
from a point north of Duxbury Besoch bathhouse.

PLATE 2l



« September 19, 1986, South
Ol vioinity Powder Point bridge.

et AtNd) BEACH, PLYMOUTH. April 16, 1957,

Nor*thea,st a.long spit from e point about 1/2 mile fram bass.

Fie.18, mvm G BEA@H _PLYMOUTH.

Northesst slong spit at outer end.

April 1€, 1957

PLATE 25




FIG.16. DUXBURY September 19, 1956, South

m vioinity Powder Point bridge,

FIG.17.

EACH, PLYMOUTH. April 16, 1957.
Northeast along spit from

a point about 1/2 mile from base.

FIG,18, PLYMOUTH (LONG) BEACH, PLYMOUTH. April 1€, 1957

Northeest along spit st outer end,

PLATE 2%



F1G.16. DUXBURY BEACH, DUXBURY. Septerber >19, 1956. South
elong Duxbury Feaoh tombolo

FIG.17.

FPLYMOUTH. April 16, 1957.
Northeast along

about 1/2 mile from base.

FIG.18, ] PLYMOUTH. April 1€, 1957
Northesst elong spit at outer ende

PLATE 25



FiG.16, DUXBﬂRY BQAQH DUXBURY. September 19, 1956. South
along Duxt Bbolo from vioinity Powder Point bridge.

FIG.17.

PLYNMOUTH ( LON

BEACH, PLOUTH. April 16, 1957,

s point sbout 1/2 mile from base.

FTG 18. KN s I AL ot o
Northesst slong spit

e S R

April 1€, 1957
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FIG.16. DD’EURY BEACH, mtm. September 19, 1956. South
, Crom vioinity Powder Point bridge.

FIG,17, m LONG) BEACH, PLYMOUTH. April 16, 1957,

Northeast along spit from 8 point sbout 1/2 mile fram base.

F10.18, PLYMOUTH (LONG) BEACH, PLYMOUTH. April 1€, 1957

Northeast elong spit at outer onde
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FIG.16., DUXBURY BEACH, DUXBURY. September 19, 1956. South
along D h tomk rom vioinity Powder Point bridge.

F1G,17.

PLYMOUTH _BEACH, PLYMOUTH. April 16, 1957.
Northeast

along spit from s point ebout 1/2 mile from base.

April 1€, 1957
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FIG.16. DUXBURY BEACH, DUXBURY. September 19, 1956, South
3 combolo rrom vieinity Powder Point bridge,

FIG,17. LONG) BEACH, PLYMOUTH. April 16, 1957.

Northeast alomg spit ‘& point sbout 1/2 mile from base.

Fi1G.18. PLYMOUTH (LONG) BEACH, PLYMOUTH. April 1€, 1957
Northesst elong spit at outer emde
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FiG.16, DUXBURY BEACH IUXBURY. September 19, 1956. South
] c bolo Trom vioinity Powder Point bridge,

POU. April 16, 1957.

poin about 1/2 mile from base.

F16.18, (LONG) BEACH, PLYMOUTH. April 1€, 1957

outer emd.
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FiG.16. DUEH, DUXBURY. September 19, 1956. South
seach tombolo from vioinity Powder Point bridge.

along Du y

April 16, 1957.
1/2 mile from base.

FiG.18, PLYMD 1CNG) BEACH, PLYMOUTH. April 1€, 1957
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FIG.16. DHXEURY BEACH DUXBURY. September 19, 1956. South
along Duxb Trom vioinity Powder Point bridge.

F1G,17. PLYMOUTH (IONG) BEACH, PLYMOUTH. April 16, 1957.

Northeast along spit. ‘8 point about 1/2 mile from base.

April 1€, 1957
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FIG.16. ﬁm’ﬁRY BEAGH DUXBURY. S@ptember 19, 1956. South
E [0 Trom vioini’t:y Powder Point bridge.

&lﬁng Dushiss B e

FIG.17. ngo*ﬁ*fﬁ (LOHG) BEACH, PLYMOUTH. April 16, 1957.
Northeast along spit fram a poimt sbout 1/2 mile from base.

April 1€, 1957
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F1G.22. HANOMET BLUFFS, PLYMOUTH. April L, 1957. South
along the groin system in vicinity -of Fishermans Lending.

F1G.,23. MANOMET BLUFFS, PLYMOUTH. April l;, 1957. Worth
toward Stege Point.

FIG.2;. INDIAN HILL, PLYMOUTH. April L, 1957, South

slong face of Indiam Hill,




PIG.22. MANOMET BLUFFS, PLYMOUTH. April L, 1957. South
along the groin system 1n vicinity -of Fishermens Landing.

FIG,23. MANOMET BLUFFS, PLYWOUTH. April L, 1957. North
toward Stege Point.

FIG.2;, INDIAN HILL, PLYMOUTH. April ), 1957. South
along face of Indian Hill,

PIATE 27



F1G.22. }MANOMET BLUFFS, PLYMOUTH. April L, 1957. South
along the groiln system in vicinity -of Fisherwens lending.

FIG,23. MANOMET BLUFFS, PLYlOUTH, April L, 1957. North
toward Stege Point.

FI1G.2,. INDIAN HILL, PLYMOUTH.
slong face of Indisn Hill,

April |, 1957, South
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F1G.22. MANOMET BLUFFS, PLYMOUTH. April l;, 1957. South
along the groin system in vicinity -of Fishermans Lending.

FIG.23. MANOMET BLUFFS, PLYMOUTH, April l;, 1957. North
toward Stege Point,

F1G.2,. INDIAN HILL, PLYMOUTH. April l, 1957, South

along face of indien Hill.
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F1G.22. MANOMET BLUFFS, PLYMOUTH. April L, 1957. South
along the groin system In vicipity -of Fishermans Lending.

FIG.2%. MANOMET BLUFFS, PLYMOUTH. April L, 1957. North
toward Stege Point.

South

F16.2. INDIAN HILL, PLYMOUTH.  April l,, 1957.

along face of indian Hill.
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P1G.22. MANOMET BLUFFS, PLYMOUTH. April l;, 1957. South
along the groin system in vicinity -of Fishermans Lending.

FIG.2%. MANOMET BLUFFS, PLYMOUTH. April L, 1957. North
toward Stege Point.

¥16.2,,, INDIAN HILL, PLYMOUTH.

N . April L, 1957. South
along face of Indien Hill,
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FIG.22. MANOMET BLUFFS, PLYMOUTH. April Ly, 1957. South
along the groln system In vicinity -of Fishermans lending.

FIG.23. MANOMET BLUFFS, PLYWOUTH. April L, 1957. North
toward Stoge Point.

F1G.2,, INDIAN HILL, PLYMOUTH, April lj, 1957, South

along face of Indien Hill.
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FI1G.22. }MANOMET BLUFFS, PLYMOUTH. April L, 1957. South
along the groin system in vicinity -of Fishermens Lending.

FIG.23. MANOMET BLUFFS, PLYWOUTH. April L, 1957. North
toward Stege Point.

¥16.2;. INDIAN HILL, PLYMOUTH.
along face of Indispn Hill,

April L, 1957, South

PIATE 27



South slong beach.

FIG.26, HAMYLOC HEIGHTS, PLYMOUTH. April 2y, 1957.
North from = point just north of Peaked Clirs,

. April gh 19570
South teward north breakwater of Cape Cod Canel,

PIATE 28




FiG.25. VALLERSVILLE, PL

, April b, 1957.
South aleng beach.

FIG,26, ; : TH, April 24, 1957.
North from s point juxt: north of Peaked Cliff.

April 2, 1957,
South teward north breskwsnter of Cepe Cod Canel,

~ PIATE 28



chgg. VALLFRSVILLE, PLYMOUTH. April b, 1957,

South eleng beaoh.

F1G.26. April 24, 1957.
North from a poi,nt Just north of Peaked clifgf.

L]

] April 2, 1957.
South tmrd north brsamter of Cape Cod Cansl,

PIATE 28




FIG.%. ; ! ) Ap?il l&, 19570
South aleng beach.

FI16,26, H¥AMELOG HEIGHTS, PL) Aprid 24, 1957.
North from a point just north of Peaked Cliff.

FIG.27. ' ] April 2, 1957.
South towsrd north breakmter of Cape Cod Canel,
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FIG.25., ¥ALL
Seuth almg 1

FIG.27. SCU | ' April 2, 1957.
South towsrd north breskwater of Cape Cod Censl,.
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FIG.25., Wi RSVILL » April b, 1957.
South eleng beaoch.

April 24, 1957.
,h of Poaked Clifr.

South toward north breaicwter of Cepe Cod Canmsl,

PLATE 28




FIG.25, PLYMOUT] April b, 1957.
South sleng bezoh.

: Apri) 2y, 195‘7.
North from s point just north of Peaked Cliff.

F1G.27. 3C08S ZAC) 1CH April 2, 1957.
South towsrd north breskwater of Cepe Cod Canel,
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F16.26. NAMULOC BEIGHTS, PLYMOUTH. April 2, 1957.
North from a point just north of Pesked Cliff.

USSE — . April 24, 1957,
South tomerd north breskwater of Cape Cod Cemsl,

PIATE 28



Apri) L, 1957.

¥10.26. HAM IGETS, PLYMOUTH. April 2, 1957.
North from s point Just north of Pesked Cliff.

FIG.27. JCUSSER 5. SANTHLC Aprid 2y, 1557,
South towsrd north bm&k%‘tw of Gspe Cod Camal,
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